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Donald  M.  O'Shei,  Colonel,  CE 
District  Engineer 
Department  of  the  Army 
Corps  of  Engineers 
650  Capitol  Mall 
Sacramento,  California  95814 

Subject:  Marysville  Lake 

Dear  Colonel  O'Shei : 

County  staff  has  reviewed  the  "Study  of  Operation  Costs  and  Income 
Projections  for  Marysville  Lake  Recreation  Facilities"  prepared 
for  the  U.S.  Army  Corps  of  Engineers  by  Genge  Environmental  Con¬ 
sultants.  The  District  Office  of  the  Corps  of  Engineers  is  com¬ 
mended  for  authorizing  preparation  and  distribution  of  the  report. 

During  the  regular  meeting  of  December  14,  1976,  the  Board  dis¬ 
cussed  the  feasibility  of  (a)  operating  a  major  recreational 
facility  and  (b)  proposed  public  access  points  to  the  Yuba  River. 
The  following  represents  the  consensus  of  the  Board  with  respect 
to  these  two  matters. 

(a)  A  Major  Recreational  Facility:  Due  to  financial  constraints, 
the  County  is  not  interested  in  operating  the  recreational 
facilities.  It  is  the  Board's  understanding  that  there  are 
existing  State  and  Federal  agencies  adequately  funded  and 
staffed  which  have  experience  in  operating  facilities  of  this 
type. 

However,  if  new  information  is  presented  which  indicates  that 
local  sponsorship  of  recreational  facilities  is  of  such  im¬ 
portance  that  construction  of  the  dam  hinges  on  this  factor, 
the  County  will  certainly  reconsider  its  position. 


KARLA.  COZAD 
Clerk 
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Colonel  Donald  M.  O'Shei 
December  15,  1976 
Page  Two 


(b)  Public  Access  Points  to  the  Yuba  River:  The  County  v/ould  be 
interested  in  sponsoring  such  facilities.  This  interest  is 
based  on  the  anticipation  that  various  grant  funds  will  be 
available  for  initial  development. 

Please  do  not  hesitate  to  contact  me  if  you  desire  further  in¬ 
formation. 


Jim  Martin,  Chairman 

Yuba  County  Board  of  Supervisors 


cc:  Donald  R.  Frost 

Director  of  Public  Works 
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Colonel  Donald  M.  O'Shei,  District  Engineer 
Sacramento  District,  Corps  of  Engineers 
650  Capitol  Mall 
Sacramento,  California  95814 

Dear  Colonel  O'Shei: 

The  Board  of  Supervisors  wishes  at  this  time  to  express  its 
support  for  the  Marysville  Lake  Project,  which  is  being  con¬ 
sidered  for  construction  by  the  Corps  of  Engineers  at  the 
Parks  Bar  site.  We  urge  that  construction  proceed  at  the 
earliest  possible  date. 

We  strongly  desire  development  of  the  recreation  access  sites 
along  lower  Yuba  River  and  we  wish  to  express  our  intent  to 
accomplish  or  cause  to  be  accomplished  the  following  items, 
in  accordance  with  requirements  of  the  Federal  Water  Project 
Recreation  Act  (PL  89-72): 

(a)  Administer  the  lower  Yuba  River  public  access  points  for 
recreation; 

(b)  Pay,  contribute  in  kind,  or  repay  with  interest  one-half 
of  the  separable  cost  for  recreation,  the  non-Federal 
share  currently  estimated  at  $227,000  for  the  initial 
four  sites,  and  $145,000  additional  to  bring  all  six 
sites  to  ultimate  capacity; 

(c)  Bear  all  costs  of  operation,  maintenance  and  replacement 
of  the  lower  Yuba  River  recreation  access  sites,  current¬ 
ly  estimated  to  be  $25,000  in  1990,  and  $75,000  in  2090, 
on  an  average  annual  basis. 

We  have  reviewed  a  draft  contract  describing  our  obligations 
for  the  recreation  sites,  and  we  would  be  willing  to  enter 
into  such  a  written  agreement  with  the  United  States  at  the 
appropriate  time. 

Additionally,  we  wish  to  express  our  intent  to  prevent  future 
encroachments  on  those  non-Federal  lands  along  lower  Yuba 
River  designated  by  the  California  Reclamation  Board  as  Flood¬ 
way  Area  A. 
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As  indicated  in  the  Board's  letter  to  you  dated  December  15, 
1976,  the  County  does  not  wish  to  participate  in  operation 
of  recreation  facilities  at  the  lake.  However,  if  new  in¬ 
formation  is  presented  which  indicates  that  local  sponsor¬ 
ship  of  recreation  facilities  is  of  such  importance  that 
construction  of  the  dam  hinges  on  this  factor,  the  County 
will  certainly  reconsider  its  position. 

Sincerely, 

1 


Jim  Pharris,  Chairman 

Yuba  County  Board  of  Supervisors 
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APR  2  1976 


District  Engineer 

Department  of  the  Army 

Sacramento  District,  Corps  of  Engineers 

650  Capitol  Mall 

Sacramento,  California  95814 

Dear  Sir: 

Your  letter  of  February  27,  1976,  requested  our  agency  to  perform 
operations  studies  and  benefit  computations  for  the  authorized  Marysville 
Lake  Project,  California.  You  also  requested  detailed  supporting  data 
on  the  need  for  Marysville  Project  yield  for  the  CVP,  timing  for  market¬ 
ability  of  the  yield  and  a  discussion  of  implications  of  using  the  yield 
for  Improving  water  quality  in  the  Sacramento-San  Joaquin  Delta.  The 
operations  data  will  be  forwarded  to  you  upon  completion.  Discussion  of 
CVP  need  of  Marysville  yield  and  related  matters  follows. 

I  have  enclosed  a  copy  of  Working  Document  No.  4,  January  1975,  of  our 
CVP  Total  Water  Management  Study.  Table  9,  pages  47-50  of  this  document 
shows  a  water  supply  availability  of  11.4  million  acre-feet  (including 
a  155,000  acre-foot  Marysville  Unit),  supply  already  contracted  of 
9.1  million  acre-feet  and  an  anticipated  demand  for  CVP  water  of  10.8 
million  acre-feet.  The  Mid-Valley  Canal  being  planned  for  1985  service 
to  partially  stem  overdraft  conditions  on  the  east  side  of  the  San  Joaquin 
Valley  would  require  another  650,000  acre-feet,  making  the  anticipated 
demand  for  CVP  water  11.5  million  acre-feet. 

Computation  of  the  water  supplies  available  to  the  CVP  was  based  on  a 
Delta  outflow  of  1,800  ft^/s  which,  with  the  proposed  Peripheral  Canal  in 
operation,  was  deemed  sufficient  to  meet  Delta  criteria  agreed  to  by 
representatives  of  Delta  water  user  groups  and  shown  on  Table  8,  page  31 
of  the  Working  Document  as  the  November  19,  1965  criteria.  Current 
analysis  of  flow  and  water  quality  data  for  the  Delta  indicates  that  the 
Delta  outflow  should  be  increased  to  2,500  ft^/s  to  meet  November  19, 

1965  criteria.  On  an  annual  basis  this  flow  increase  of  700  ft^/s  would 
require  about  300,000  acre-feet  to  meet  the  CVP  share  of  outflow.  Since 
this  would  place  additional  demands  on  developed  CVP  water  supplies,  the 
anticipated  demand  for  CVP  water  would  be  increased  by  300,000  acre-feet 
i  million  acre-feet. 
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Different  assumptions  as  to  Delta  water  quality  to  be  maintained  other 
than  November  19,  1965  criteria  and  cross-Delta  conveyance  facilities 
other  than  the  Peripheral  Canal  would  further  affect  CVP  water  supply 
versus  demand  computations.  For  example,  meeting  the  outflow  require¬ 
ments  of  the  California  Water  Resources  Control  Board’s  (SWRCB)  Decision 
1379  —  if  it  were  applicable  to  CVP  operations  —  without  a  proposed 
Peripheral  Canal  and  without  overland  water  supply  facilities  for  the 
western  Delta  would  increase  demand  on  CVP  yield  by  another  2.2  million 
acre-feet*  Therefore,  meeting  D-1379  criteria  in  the  Delta  would 
Increase  the  anticipated  demand  for  CVP  water  by  2.2  million  acre-feet 
to  14.0  million  acre-feet  versus  a  developed  CVP  water  supply  of  11.4 
million  acre-feet.  As  you  can  see,  meeting  anticipated  water  demands 
Including  D-1379  (without  any  dry-year  relaxation  —  to  be  considered 
beginning  in  April  1976  by  SWRCB)  would  require  some  2.6  million  acre- 
feet  in  additional  CVP  water  supply  development. 

In  addition  to  contracts  included  within  the  9.1  million  acre-feet  CVP 
supply  under  long-term  contract,  shown  in  Table  9  of  Working  Document 
No.  4,  we  have  recently  contracted  with  Cross-Valley  Canal  interests  for 
128,000  acre-feet;  are  nearing  completion  of  negotiations  with  the 
Santa  Clara  Valley  Water  District  for  a  portion  of  the  San  Felipe  service 
(152,500  acre-feet  which  will  be  limited  to  137,500  acre-feet  if  reclaimed 
wastewater  proves  feasible  by  1990);  are  negotiating  for  43,800  acre-feet 
of  Sari  Felipe  supply  to  San  Benito  County;  have  reserved  20,000  acre-feet 
of  San  Felipe  service  until  1990  for  possible  use  by  the  Watsonville  area 
and/or  Monterey  County;  are  negotiating  with  California  Department  of 
Water  Resources  for  up  to  300,000  acre-feet  of  interim  water  sales  (1976 
to  2000  with  quantity  adjustable  every  5  years);  and  the  Westlands  Water 
District  and  other  San  Joaquin  Valley  water  users  are  presently  purchasing 
some  250,000  acre-feet  of  water  annually  in  excess  of  the  long-term  unit 
supply. 

The  enclosed  map.  Exhibit  A  to  the  May  16,  1960  agreement  between  the  DWR 
and  our  agency,  shows  generally  the  area  designated  as  CVP  service  by  that 
agreement.  As  you  may  be  aware,  the  eastern  San  Joaquin  Valley  is  presently 
experiencing  a  ground-water  overdraft  of  from  1  to  1.5  million  acre-feet 
annually.  Our  agency  is  constructing  the  Folsom  South  Canal  (895,000  acre- 
feet)  to  serve  the  more  northerly  portion  of  the  eastern  San  Joaquin  Valley. 
We  had  planned  the  East  Side  Unit  to  serve  the  balance  of  the  overdraft 
area,  but  this  plan  was  not  acceptable  to  the  State  of  California.  We  are 
presently  engaged  in  a  joint  study  with  the  D\TR  of  the  feasibility  of  a 
Mid-Valley  Canal  (1985  -  500,000  acre-feet;  1990  -  650,000  acre-feet)  for 
service  to  the  eastern  San  Joaquin  Valley. 
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I  believe  that  the  above  discussion  and  the  enclosed  material  adequately 
reflects  the  fact  that  the  yield  of  the  Marysville  Unit  can  be  used  for 
meeting  CVP  water  service  demands  as  soon  as  the  unit  can  be  constructed. 

Insofar  as  using  Marysville  Project  yield  for  Delta  Water  quality,  we 
would  integrate  the  Marysville  Project  yield  into  the  Central  Valley 
Project  yield.  Therefore,  any  water  quality  criteria  required  to  be  met 
by  the  CVP  would  impact  on  total  CVP  yield  and  not  the  Marysville  Project 
yield  per  se. 

On  reflection  of  events  pertinent  to  Delta  water  quality  criteria,  it  is 
apparent  that  prediction  of  criteria  that  will  be  in  effect  at  the  time 
Marysville  Project  becomes  operational  is  difficult,  if  not  impossible. 

Decision  1379  of  the  SWRCB  contained  quality  criteria  that  were  interim 
in  nature' (reconsideration  provided  for  by,. or  before,  1978)  and  were 
subject  to  relaxation  upon  construction  of  substitute  water  supply 
facilities  in  the  Delta.  Decision  1379  was  never  implemented  for  the 
Federal  Project  because  of  a  lawsuit  brought  by  San  Joaquin  Valley  water 
users. 

Basin  Plans  and  quality  criteria  contained  therein  were  prepared  by  S\^CB 
pursuant  to  provisions  of  PL  92-500.  Water  quality  criteria  proposed  for 
the  Central  Valley  and  San  Francisco  Bay  area  have  been  approved  by  the 
EPA.  As  per  PL  92-500,  the  plans  may  be  revised  periodically  as  new  data 
becomes  available. 

SWRCB  plans  hearings  on  dry-year  water  quality  criteria  for  the  Delta  and 
Suisun  Marsh  which  could  alter  present  quality  criteria  developed  for 
these  areas  and  adopted  by  EPA. 

The  Bureau  of  Reclamation  and  DWR  are  negotiating  water  service  contracts 
with  Delta  agricultural  water  users  which  would  state  the  quality  of  water 
required  to  meet  their  needs.  These  contract  quality  criteria  should 
Impact  on  the  determination  of  Delta  quality  of  water  criteria  for  agricul¬ 
ture  to  be  maintained  by  enforcement  provisions  of  EPA  and  SWRCB. 

The  Bureau,  Dl'Hl,  California  Department  of  Fish  and  Game,  and  the  U.S.  Fish 
and  Wildlife  Service  have  been  engaged  for  several  years  in  Four-Agency 
ecological  studies  of  the  Sacramento-San  Joaquin  Delta,  an  objective  of 
which  is  to  determine  water  quality  conditions  required  for  protection  of 
Delta  fish  resources  under  future  conditions  of  cross-Delta  water  convey¬ 
ance.  Data  generated  by  this  study  will  further  define  Delta  water  quality 
criteria. 
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Also,  lawsuits  and/or  appeals  of  judicial  decisions  with  respect  to 


SWRCB  Decisions  1379,  1400  and  1422  will  impact  on  water  quality 
criteria  to  be  maintained  as  a  responsibility  of  CVP  operations. 

In  summary,  we  believe  that  we  could  integrate  water  supply  of  the 
Marysville  Project  into  the  Central  Valley  Project  yield  for  meeting 
water  quality  and  water  'ipply  obligations  of  the  CVP  as  soon  as  you 
can  complete  constructi-  of  the  project. 


Sincerely  yours, 


B.  E.  Marlin 
Regional  Direcfor 


(Enclosures 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
Division  of  Ecological  Services 
2800  Cottage  Way,  Room  E-2727 
Sacramento,  California  95825 


May  13,  1976 


District  Engineer 

Sacramento  District,  Corps  of  Engineers 

650  Capitol  Mall 

Sacramento,  California  95814 

Dear  Si  r: 


This  is  in  response  to  your  request  of  October  22,  1975  that  our  office 
provide  a  planning  aid  letter  covering  mitigation  measures  and  justifica¬ 
tion  thereof  for  the  Parks  Bar  site  of  the  Marysville  Lake  Project. 
Identified  in  this  letter  are  the  major  potential  impacts  of  the  project 
on  fish  and  wildlife  resources  and  measures  that  would  be  needed  to  minimize 
or  offset  the  impacts.  Personnel  of  the  California  Department  of  Fish  and 
Game  have  reviewed  our  recommendations  for  mitigation  and  have  informed 
us  by  letter  of  the  Department's  general  concurrence.  All  cost  estimates 
given  are  for  mitigation  measures  and  are  considered  to  be  a  project 
responsibility.  The  project  provides  some  opportunities  for  the  enhance¬ 
ment  of  fish  and  wildlife  resources,  and  we  plan  to  provide  that  informa¬ 
tion  at  a  later  date.  This  analysis  takes  into  account  additional  project 
information  provided  by  the  Corps  since  our  preliminary  report  of  October 
22,  1974  and  is  provided  at  this  time  to  aid  in  your  plan  formulation  and 
preparation  of  the  draft  environmental  impact  statement. 


With  respect  to  flow  releases  from  Parks  Bar  Reservoir,  our  analysis  is 
based  on  the  assumption  that  the  following  temperature  and  volume 
parameters  would  be  met  at  the  mouth  of  the  Yuba  River: 


Temperature 

(maximum) 


Flow- 

(minimum) 


1 

Oct.  ■ 

-  15 

Oct. 

60°F 

Oct. 

-  Jan. 

800 

cfs 

15 

Oct.  ■ 

-  31 

Mar. 

55°F 

Feb. 

-  Apr. 

1  ,000 

cfs 

1 

Apr.  ■ 

-  15 

May 

60°  F 

May 

800 

cfs 

16 

May  ■ 

-  31 

May 

65°F 

June 

-  Sept. 

600 

cfs 

1 

June  ■ 

-  15 

June 

70°F 

16 

June  ■ 

-  15 

Sept. 

72°F 

16 

Sept. ■ 

-  30 

Sept. 

70°  F 

y 


Minimum  flows  for  February,  March  and  April  are  higher  than 
specified  for  those  months  in  your  letter  of  May  23,  1975.  We  are 
reluctant  to  endorse  a  minimum  flow  less  than  1  ,000  cfs  in  view  of 
the  existing  flow  regime  and  the  importance  of  spring  flushing  to 
downstream  migrant  salmon. 


A  dam  and  reservoir  at  the  Parks  Bar  site  would  cause  major  changes 
in  fish  and  wildlife  populations.  The  project  would  render  unusable 
a  9-mile  river  stretch  important  to  anadromous  fish  for  spawning  and 
rearing.  Habitat  for  resident  and  migratory  deer,  upland  game,  water- 
fowl,  furbearers,  and  non-game  birds  and  mammals  would  be  inundated. 
Certain  project  modifications  would  be  necessary  to  prevent  avoidable 
damages  to  fish  and  wildlife  and  other  separate  features  would  be 
required  to  offset  unavoidable  damages  to  fish  and  wildlife. 

FISH  MITIGATION  MEASURES 

To  compensate  for  the  loss  of  salmon  and  steelhead  spawning  and  nursery 
habitat  upstream  from  Parks  Bar  Afterbay,  a  hatchery  should  be  constructed 
at  a  suitable  site  downstream  from  the  afterbay.  The  hatchery  should  be 
sized  to  rear  the  numbers  of  smolts  listed  below  in  order  to  return 
6,000  Chinook  salmon  and  2,000  steelhead  trout  to  the  river  each  year. 


Salmon 

Steelhead 

Eggs  Incubated 

4,285  ,714 

400,000 

Smolts  Released 

3,428,571 

200,000 

Pounds  of  Smolts 

58,143 

28,570 

Smolts  per  Pound 

60 

7 

A  water  supply  of  suitable  quality  would  be  required  for  hatchery 
operation.  It  must  contain  adequate  dissolved  oxygen  and  be  free  of 
turbidity,  disease  organisms,  and  heavy  metals  such  as  cadmium,  copper, 
lead,  and  zinc.  Satisfactory  conditions  could  best  be  assured  by 
installation  of  wells  and  a  water  reuse  system  incorporating  means  for 
aeration,  ammonia  reduction,  filtration,  sterilization,  and  temperature 
control  (50°  -  57°F).  Treatment  of  wastewater  discharged  from  the 
hatchery  to  the  Yuba  River  would  be  required. 

The  hatchery  should  be  operational  before  instream  construction  of  the 
dam  begins.  Also,  if  it  is  determined  following  a  reasonable  period  of 
operation  that  the  hatchery  is  not  maintaining  runs  of  6,000  fall  Chinook 
and  2,000  steelhead,  then  it  should  be  expanded  or  other  appropriate 
corrective  action  taken  at  project  cost.  Determinations  concerning  required 
ancillary  facilities  (such  as  a  barrier  dam  and  fish  ladder,  or  a  trap  and 
haul  system)  to  route  salmon  and  steelhead  to  the  hatchery  have  not  been  made. 

The  Fish  and  Wildlife  Service,  in  cooperation  with  the  California  Department 
of  Fish  and  Game,  will  provide  design  criteria  for  the  hatchery  and  ancillary 
facilities  at  such  time  as  your  planning  schedule  indicates  the  need  for 
same.  The  estimated  capital  cost  of  a  hatchery  sized  to  produce  the  above 
numbers  of  smolts  is  $4,700,000--exclusive  of  any  extraordinary  costs  for 
site  preparation.  The  annual  operation,  maintenance,  and  replacement  cost 
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would  be  about  $220,000.  Project  funds  for  operation,  maintenance, 
and  replacement  of  the  hatchery  and  ancillary  facilities  should  be 
made  available  to  the  Fish  and  Wildlife  Service.  The  California 
Department  of  Fish  and  Game  would  operate  the  hatchery  facilities 
under  a  contract  with  the  Fish  and  Wildlife  Service.  Title  to  lands 
and  structures  should  remain  vested  in  the  Federal  government. 

Multilevel  intakes  to  the  outlet  structure  at  Parks  Bar  Dam  would  be 
required  to  provide  water  of  suitable  temperature  for  maintenance  of 
stream  habitat  downstream  from  the  afterbay  dam.  Design  and  operational 
criteria  for  the  outlet  works  should  be  developed  by  the  Corps  of  Engineers 
in  coordination  with  the  Fish  and  Wildlife  Service  and  the  California 
Department  of  Fish  and  Game. 

An  annual  release  of  566,000  acre-feet  of  water,  measured  at  the  Yuba's 
confluence  with  the  Feather,  would  be  required  to  maintain  fishery 
resources  and  stream  habitat  in  the  Yuba  River.  That  volume  of  water 
should  be  "set  aside"  each  year  with  complete  operational  flexibility  to 
modify  the  flow  schedule  previously  stated.  The  flow  schedule  should 
be  jointly  planned  by  the  Fish  and  Wildlife  Service,  California  Department 
of  Fish  and  Game,  and  Corps  of  Engineers  on  an  annual  basis  following 
spring  and  summer  runoff  forecasts. 

Dry  Creek  Dam  should  be  equipped  with  an  outlet  structure  to  provide 
a  minimum  year-round  surface  flow  of  10  cfs,  and  occasional  higher 
flows  up  to  100  cfs,  down  Dry  Creek  to  its  confluence  with  the  Yuba. 

Such  flows  would  maintain  conditions  for  fish  and  wildlife  below  Dry 
Creek  Dam,  and  possibly  enhance  stream  conditions  for  steelhead. 

A  stream  channel  management  program,  in  addition  to  water  releases  of 
suitable  quantity  and  quality,  would  be  required  to  preserve  fish  habitat 
downstream  from  Parks  Bar  Afterbay  Dam  and  Dry  Creek  Dam.  The  program 
should  include  periodic  removal  of  vegetation  that  has  encroached  into 
the  channel,  periodic  riffle  renovation,  and  gravel  replenishment  from 
the  afterbay  dam  to  Daguerre  Point  Dam.  The  average  annual  cost  of  the 
management  program  is  estimated  at  $30,000.  Annual  plans  for  this  work 
should  be  developed  cooperatively  by  the  Corps  of  Engineers,  Fish  and 
Wildlife  Service,  and  the  California  Department  of  Fish  and  Game. 

Protection  of  the  Yuba's  salmon  and  steelhead  runs  would  depend  upon 
three  interdependent  measures:  a  hatchery,  suitable  releases  from 
Parks  Bar  Dam,  and  stream  habitat  management.  An  evaluation  of  these 
major  endeavors  would  be  required  to  ascertain  whether  the  overall 
objective  is  being  realized.  A  study  for  this  purpose,  lasting  at 
least  4  years,  should  be  initiated  by  the  California  Department  of 
Fish  and  Game  and  the  Fish  and  Wildlife  Service  as  soon  as  the  project 
is  operational.  The  cost  of  the  study,  estimated  at  $62,000  annually, 
should  be  a  project  cost.  The  hatchery  operation,  downstream  flow  regime, 
and  stream  habitat  management  program  would  be  adjusted  in  accordance 
with  study  findings. 
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WILDLIFE  MITIGATION  MEASURES 


Highest  deer  density  occurs  in  the  foothi 1 1 -woodl and  community: 
averaging  38  resident  deer  per  square  mile.  The  eight  square  miles  of 
foothi 11 -woodl and  habitat  within  the  reservoir  site  therefore  support 
about  300  deer  year-round,  or  110,000  deer-use  days  annually.  Transect 
studies  conducted  by  University  of  California  personnel  at  the  Sierra 
Field  Station  reveal  an  increase  in  deer  numbers  in  the  project  area 
during  late  fall  and  winter.  This  annual  increase  is  most  likely  due 
to  ingress  of  deer  from  areas  at  higher  elevations  when  weather  conditions 
become  unfavorable.  During  this  period,  densities  reach  about  107  deer 
per  square  mile  on  approximately  3  square  miles  of  the  foothi 11 -woodl and 
habitat  and  about  58  per  square  mile  on  the  remaining  5  square  miles  of 
foothi 11 -woodl and  range  at  the  reservoir  site.  Thus,  the  resident  popu¬ 
lation  of  300  deer  is  augmented  by  about  300  migrants  for  4  months  in 
late  fall  and  winter.  Accordingly,  total  use  of  the  reservoir  site  by 
deer  is  estimated  at  150,000  use-days  annually. 

The  amount  of  replacement  habitat  needed  to  offset  deer  losses  would 
depend  largely  on  its  location  and  its  present  value  to  deer.  In  any 
case,  the  acreage  required  to  compensate  deer  loss  would  be  greater  than 
the  acreage  lost  because  it  is  not  possible  with  present  management 
techniques  to  double  the  carrying  capacity  of  habitat  already  supporting 
deer.  For  foothi 1 1 -woodl and  habitat,  we  believe  it  is  possible  to 
increase  carrying  capacity  by  approximately  one-third  through  intensive 
habitat  management.  On  that  basis,  a  management  area  of  14,900  acres 
would  be  required  to  replace  habitat  that  would  be  inundated  and  that  now 
is  supporting  300  re si  dent  deer.  It  would  also  be  necessary  to  offset  the 
loss  of  habitat  used  by  migratory  deer.  With  intensive  management,  we 
estimate  that  the  carrying  capacity  of  range  already  supporting  migratory 
deer  could  be  increased  by  about  one-fourth.  On  that  basis,  it  would  be 
necessary  to  acquire  an  additional  4,100  acres  of  foothi 1 1 -woodl and  habi¬ 
tat.  The  total  land  requirement  for  deer  mitigation  purposes,  using 
foothi 1 1 -woodl and  habitat,  would  therefore  be  about  19,000  acres.  About 
7,000  acres  within  the  takeline  are  considered  to  be  suitable  for  wild¬ 
life  mitigation  purposes. 

About  1,350  acres  of  excellent  turkey  wintering  habitat,  including  a 
major  roosting  area,  would  be  inundated.  We  believe  that  loss  could  be 
offset  by  the  development  of  turkey  habitat  on  lands  acquired  to  mitigate 
losses  to  other  wildlife  species. 

We  are  not  yet  able  to  recommend  specific  areas  suitable  for  the  mitiga¬ 
tion  of  deer  and  turkey  losses  and  cannot  do  so  without  additional  study 
lasting  at  least  2  years.  In  our  continuing  investigation  of  this  item 
we  will  consider  locations  within  and  adjacent  to  the  project  takeline. 

If  this  does  not  prove  biologically  feasible,  ''off-site"  locations  will 
be  considered.  The  study  should  be  conducted  jointly  by  the  California 
Department  of  Fish  and  Game  and  the  Fish  and  Wildlife  Service.  Transfer 
funding  in  the  amount  of  $26,000  annually  will  be  required. 
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The  streamside  plant  community  is  highly  important  to  most  species  of 
wildlife  inhabiting  the  project  area.  The  loss  of  riparian  habitat 
due  to  inundation  would  be  severe,  amounting  to  about  34  stream  miles 
totalling  160  acres.  The  riparian  coimunity  provides  essential  life 
requirements  (food,  water,  and  cover)  to  its  inhabitants  throughout  the 
year.  An  additional  amenity  of  the  riparian  community  is  the  lower 
temperature  regimen  it  affords  animal  life  during  the  hot  weather  of 
late  spring,  suimer,  and  early  fall.  Daily  temperature  readings  in  the 
project  area  over  a  2-week  period  in  late  August  and  early  September 
of  1975  showed  a  maximum  of  96°F  in  riparian  habitat  and  114°F  in  adjacent 
foothil 1 -woodl and  habitat.  Moreover,  the  daily  fluctuations  between 
maximum  and  minimum  temperatures  were  found  to  be  significantly  less  in 
the  riparian  community.  This  more  favorable  temperature  regimen,  in 
conjunction  with  the  higher  humidity  of  the  streamside  environment  and 
other  characteristics,  makes  riparian  areas  vitally  important  to  wild¬ 
life  in  the  foothill  regions  of  the  Sacramento  Valley.  When  riparian 
habitat  is  flooded,  species  that  depend  on  it  are  lost  because  remaining 
riparian  areas  are  generally  being  utilized  to  maximum  carrying  capacity. 
On  the  basis  of  field  studies,  we  estimate  that  an  annual  loss  of  over 
83,000  bird-use  days  would  be  caused  by  inundation  of  riparian  habitat. 
More  than  3,300  valley  quail  have  been  censused  in  riparian,  foothil 1 - 
woodland,  and  wet  meadow  habitat  types  at  the  reservoir  site. 

For  the  reason  noted  above,  riparian  losses  cannot  be  offset  through 
acquisition  of  established  riparian  areas.  The  only  means  of  actually 
compensating  wildlife  losses  resulting  from  inundation  would  be  the 
creation  of  riparian  habitat.  We  are  giving  consideration  to  a  plan 
involving  the  supply  of  about  3,000  acre-feet  annually  to  the  Spenceville 
Wildlife  Management  Area  where,  with  that  amount  of  water  provided  during 
6  months  of  the  year,  some  50  acres  of  riparian  habitat  could  be  created 
along  intermittent  stream  courses.  We  believe  that  opportunities  to  off¬ 
set  the  balance  of  the  riparian  loss  exist  on  lands  within  the  takeline, 
such  as  grassland  areas  draining  into  the  reservoir  basin  and  lands 
bordering  Yuba  River  downstream  from  the  afterbay  dam. 

The  flood  control  that  would  be  provided  by  a  reservoir  at  Parks  Bar 
would  likely  accelerate  land  use  changes  on  the  lower  Yuba  River  and 
Dry  Creek  flood  plains,  directly  affecting  natural  riparian  areas  in 
an  adverse  way.  We  would  anticipate  that  the  diminished  frequency  and 
volume  of  flood  flows  would  foster  the  conversion  of  riparian  forest 
to  cropfields  and  orchards.  To  protect  wildlife  values,  all  riparian 
habitat  along  the  lower  Yuba  River  (both  primary  and  secondary  channels) 
and  along  Dry  Creek  from  Dry  Creek  Dam  to  the  mouth  should  be  preserved 
through  acquisition  of  fee  title  or  environmental  easement. 

The  project  would  cause  a  loss  of  about  300,000  waterfowl -use  days, 
mainly  associated  with  Duchel 's  Pond  and  surrounding  agricultural  land. 

To  compensate  for  waterfowl  losses,  we  recommend  construction  of  ten 
1-acre  ponds  in  the  grassland  area  immediately  south  of  the  proposed 
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dfterbay  dam.  Water  required  to  maintain  pond  levels  during  the  dry 
season  (estimated  at  110  acre-feet  per  year)  could  be  purchased  from 
Nevada  Irrigation  District  and  conveyed  by  existing  Farm  Ditch  or 
could  be  pumped  from  the  afterbay  and  conveyed  by  pipeline.  We  estimate 
the  cost  of  constructing  dikes  and  water  control  structures,  and  of 
excavation  and  filling  to  attain  desired  slopes,  at  about  $8,500.  Annual 
operation,  and  maintenance  would  be  about  $1,500.  Also,  the  management 
of  about  8  acres  of  adjacent  pasture  to  provide  forage  for  geese  would 
be  required.  Annual  0  &  M  cost  for  that  item  is  estimated  at  $500. 

The  foregoing  cost  estimates  do  not  include  the  cost  of  any  land  acqui¬ 
sition  required. 


RECOMMENDATIONS 

To  mitigate  fishery  losses,  we  recommend  that  the  project  provide  for: 

1.  A  fish  hatchery,  together  with  facilities  to  transport  fish 
from  the  river  to  the  hatchery,  to  maintain  an  average  annual 
run  of  6,000  chinook  salmon  and  2,000  steelhead  trout.  The 
estimated  capital  cost  of  the  hatchery  alone,  exclusive  of  any 
extraordinary  cost  for  site  preparation,  is  $4,700,000.  The 
annual  cost  for  hatchery  operation,  maintenance,  and  replacement 
is  estimated  at  $220,000.  Funds  for  operation,  maintenance,  and 
replacement  of  the  hatchery  and  associated  facilities  should  be 
made  available  annually  by  the  Corps  of  Engineers  to  the  Fish 
and  Wildlife  Service.  The  Fish  and  Wildlife  Service  would  enter 
into  a  contract  with  the  California  Department  of  Fish  and  Game 
for  operation  of  the  fish  hatchery  and  associated  facilities. 

The  hatchery  and  related  facilities  should  be  operational  before 
initiating  construction  of  other  project  features  that  would 
adversely  affect  anadromous  fish. 

2.  A  multilevel  intake  to  the  outlet  structure  at  Parks  Bar  Dam 
to  provide  water  of  suitable  quality  to  meet  the  criteria  for 
river  temperatures  at  the  mouth  of  the  Yuba,  as  set  forth  in 
this  letter. 

3.  A  release  of  566,000  acre-feet  of  water  annually  from  Parks  Bar 
Reservoir  (measured  at  the  mouth  of  Yuba  River)  in  accordance 
with  the  monthly  schedule  set  forth  in  this  letter,  or  such 
modification  of  that  schedule  as  may  be  mutually  agreed  to  by  the 
Corps  of  Engineers,  the  California  Department  of  Fish  and  Game, 
and  the  Fish  and  Wildlife  Service. 

4.  $30,000  annually  for  stream  management  work  between  Parks  Bar 
Afterbay  Dam  and  the  mouth  of  the  Yuba  River,  with  provision  for 
accumulation  of  any  unexpended  portions  of  the  annual  allotment 
for  use  during  years  when  extra  work  may  be  required. 

5.  A  study  of  at  least  4  years  duration  to  determine  the  effective¬ 
ness  of  the  hatchery,  reservoir  releases,  and  stream  management 
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program  in  offsetting  project  caused  anadromous  fish  losses. 
Modifications  in  hatchery  operation,  reservoir  releases,  and 
stream  management  program  would  be  made  in  accordance  with 
study  results.  Cost  of  the  study  is  estimated  at  $62,000 
annually. 

6.  A  minimum  year-round  surface  flow  of  10  cfs,  and  occasional 
flow  up  to  100  cfs,  in  Dry  Creek  from  Dry  Creek  Dam  to  its 
confluence  with  the  Yuba  River. 

To  mitigate  wildlife  losses,  we  recommend  that  the  project  provide  for: 

1.  Acquisition  of  at  least  19,000  acres  of  land  to  replace  deer 
and  turkey  range.  Studies  to  determine  the  locations  of 
mitigation  tracts  and  development  required  to  raise  their 
carrying  capacity  will  require  transfer  funding  of  $52,000. 

The  replacement  habitat  would  be  administered  by  the  California 
Department  of  Fish  and  Game. 

2.  Development  of  160  acres  (or  34  miles)  of  riparian  lands  to  be 
selected  by  the  Fish  and  Wildlife  Service  and  the  California 
Department  of  Fish  and  Game.  Riparian  vegetation  would  be 
established  in  accordance  with  a  plan  developed  jointly  by 
the  Corps  of  Engineers,  the  Fish  and  Wildlife  Service  and  the 
California  Department  of  Fish  and  Game.  Part  of  the  require¬ 
ment  could  be  met  by  supplying  3,000  acre-feet  of  water  to  the 
Spenceville  Wildlife  Management  Area. 

3.  Acquisition  of  a  corridor  approximately  1,500  feet  wide  to 
encompass  all  riparian  vegetation  along  Dry  Creek  from  Dry 
Creek  Dam  to  the  creek  mouth  and  along  the  lower  Yuba  River 
from  Parks  Bar  Afterbay  Dam  to  near  the  Yuba's  confluence 
with  the  Feather  River.' 

4.  Construction  of  ten  1-acre  ponds  and  management  of  8  acres  of 
adjacent  pastureland  to  provide  marsh  habitat  and  feeding  area 
for  waterfowl.  Costs  for  initial  development  and  annual 
operation  and  maintenance  are  estimated  at  $8,500  and  $2,000, 
respectively. 

Please  notify  us  of  your  proposed  actions  regarding  our  recommendations. 


5 1  nro  v'ol  \/ 


cc:  Dir.  ,  CDF&G,  Sacto 

Reg.  Mgr.,  Reg.  2,  CDF&G,  Sacto 

NMFS,  Tiburon 

RD  (ES),  USFWS,  Portland 


Felix  E.  Smith 
Field  Supervisor 
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COMMISSION 


RCGIONAU  OFFICE 

* 

U.  S.  CUSTOM  HOUSE 
Si^N  FRANCISCO.  CA.  94111 


July  16,  1976 


Gordon  R.  Estes,  Regional  Supervisor  of  Power 

Mid-Pacific  Region 

Bureau  of  Reclamation 

2800  Cottage  Way 

Sacramento,  CA  95825 


Dear  Mr.  Estes: 


The  following  is  in  response  to  the  request  for  power  values 
In  your  letter  of  May  26,  1976. 


The  attached  tables  show  our  estimates  of  hydroelectric  power 
values  for  FPC  Power  Supply  Area  46  based  on  January  1,  1976  price 
levels  for  a  complete  range  of  capacity  factors  from  1  to  90%. 

As  requested,  the  power  values  were  computed  for  federal  financing  _  . 
using  3-1/4%  and  6-1/8%  interest  rates,  and  for  composite  financing 
based  on  80%  private  and  20%  publ ic-nonfederal  financing.  A  10"'^  '  ■ 

cost  of  money  was  assumed  for  private  financing  and  6-3/4%  rate  of 
interest  was  used  for  publ ic-nonfederal  financing.  c 


As  before,  the  power  values  are  at-market,  include  the  hydro¬ 
thermal  capacity  and  energy  value  adjustments,  and  are  based  on  the 
estimated  costs  of  the  three  alternative  sources  described  below. 


(1)  Nucl ear-fired  steam-electric  plant  with  20CDMW  total 
capacity  consisting  of  two  1000  MW  units  operating  at  a  65%  average 
annual  capacity  factor;  heat  rate,  10,500  Btu/kWh;  capital  cost, 
$570  per  kilowatt;  service  life,  30  years;  fuel  inventory,  $50  per 
kilowatt;  and  fuel  energy  cost,  3.0  mills  per  kil owatthour . 


(2)  Combined  cycle  generating  plant  with  710  MW  total  capacity 
consisting  of  two  355  MW  units,  four  combustion  turbines  and  one 
steam  turbine  per  unit  operating  at  a  25%  average  annual  capacity 
factor;  heat  rate,  9000  Btu/kWh;  capital  cost,  $250  per  kilowatt; 
service  life,  30  years;  and  low  sulfur  oil  cost  of  $2.25  per  million 
Btu- 
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(3)  Combustion  turbine  generating  plant  with  568  MW  total 
capacity  consisting  of  four  142  MW  units  operating  at  a  7.5%  average 
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annual  capacity  factor;  heat  rate,  13,000  Btu/kWh;  capital  cost, 
$135  per  kilowatt;  service  life,  30  years  and  low  sulfur  oil  cost 
of  $2.25  per  million  Btu. 


Your  letter  also  requests  off-peak  pumping  energy  costs  which 
we  estimate  to  be  17.18  mills/kWh  as  of  January  1,  1976.  As  noted 
previously,  after  1990  nuclear-fired  generating  plants  will  be  the 
probable  source  of  pumping  energy.  Our  estimate,  also  based  on 
January  1,  1976  costs,  is  3.24  mills/kWh  for  this  energy. 


Very  truly  yours. 


M.  Frank  Thomas 
Regional  Engineer 


Attachments:  3  tables 
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Federal 

(Costs  as  of  1/1/76) 

Financing  -  6-1/8%  Interest 

Hydro  Plant 

Annual 

Nuclear  Steam- 

-electric  L' 

Capacity 

Factor 

Capacity 

Energy 

% 

$/kW-yr. 

mil  Is/ kWh 

1.0 

17.76 

3.16 

2.5 

18.81 

II 

5.0 

20.56 

II 

7.5 

22.31 

11 

10.0 

24.06 

II 

12.5 

25.82 

II 

15.0 

27.57 

II 

17.5 

29.32 

II 

20.0 

31 .07 

II 

25.0 

34.58 

II 

30.0 

38.08 

II 

35.0 

41.58 

II 

40.0 

45.09 

II 

45.0 

48.59 

II 

50.0 

52.10 

II 

60.0 

59.10 

II 

70.0 

66.11 

It 

80.0 

73.12 

It 

90.0 

80.13 

ti 

2/  Energy  value  adjustment  applied  to 
capacity  value. 
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Hydroelectric  Power  Plant  Power  Values  At  Market 

(Cos-ts  as  of  1/1/76) 

Federal  Financing  -  3-1/4%  Interest 


Hydro  Plant 
Annual 

Capacity 

Factor 

Nuclear  Steam-electric 

.  Capacity  Energy 

% 

$/kW-yr. 

mi  11s/ kWh 

1.0 

9.87 

3.16 

2.5 

10.74 

'  II 

5.0 

12.18 

II 

7.5 

13.63 

II 

10.0 

15.07 

II 

12.5 

16.51 

II 

15.0 

17.96 

II 

17.5 

19.40 

II 

20.0 

20.84 

II 

25.0 

23.73 

II 

30.0 

26.61 

II 

35.0 

29.50 

II 

40.0 

32.39 

II 

45.0 

35.27 

II 

50.0 

38.16 

II 

60.0 

43.93 

II 

70.0 

49.70 

II 

— 80.0 

55.48 

II 

90.0 

61.25 

II 

2/  Energy  value  adjustment  applied  to 
capacity  value. 
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Hydroelectrig  Pov/er  Plant  Povver  Values  At  Market 

(Costs  as  of  1/1/76) 

Composite  Financing  V 


Hydro  Plant 
Annual 
Capacity 

Factor 

Combustion  Turbine  V 

Nuclear  Steam-electric  1 

Capacity 

Energy 

Capacity 

Energy 

% 

$/kW-yr. 

mill  s/kWh 

$/kW-yr. 

mil  Is/ kWh 

1.0 

26.89 

97.81 

2.5 

II 

51 .91 

5.0 

fi 

36.61 

7.5 

If 

31.51 

10.0 

If 

28.97 

12.5 

If 

27.44 

15.0 

ft 

26.42 

17.5 

If 

25.69 

20.0 

If 

25.15 

25.0 

71.25 

3.16 

30.0 

75.37 

II 

35.0 

79.49 

40.0 

83.61 

tf 

45.0 

87.73 

II 

50.0 

91 .84 

II 

60.0 

100.07 

If 

70.0 

108.32 

11 

80.0 

116.55 

II 

90.0 

124.79 

II 

]_/  80%  private  financing  @  10%,  and  20%  publ ic-nonfederal  0  6.75%. 

Energy  value  adjustment  applied  to  energy  value  of  the  combustion 
turbine  and  to  the  capacity  value  of  the  nuclear  steam-electric. 
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Federal  Power  commission 


REGIONAL.  OFFICE 


U.  S.  CUSTOM  HOUSE 
SAN  FRANCISCO.  CA.  94111 


July  26,  1976 


Colonel  Donald  M,  O'Shei 
District  Engineer 

Sacramento  District,  Corps  of  Engineers 

650  Capitol  Mall 

Sacramento,  California  958l4 


Dear  Colonel  O'Shei: 

We  have  reviewed  the  report  "Powerplant  Sizing  Study,  Marysville  Lake 
Project",  dated  May  1976,  which  was  prepared  by  the  U.  S,  Bureau  of  Recla¬ 
mation  and  transmitted  by  Colonel  Rockwell's  letter  of  June  3,  1976.  His 
letter  requests  that  we  analyze  the  operation  and  power  facilities  optimi¬ 
zation  studies  contained  in  the  report  and  perform  a  load  study  to  determine 
the  need  and  timing  for  pumped  storage  hydropower  from  the  project, 

Bxe  USER  report  indicates  that  the  proposed  900  MW  pumped  storage 
development  woTild  go  into  service  in  1990.  The  report  also  indicates  that 
the  reservoir  wovtld  not  attain  adequate  storage  to  develop  its  full  potential 
for  firm  generation  until  1993.  We  have  therefore  only  credited  the  project 
with  energy  benefits  until  1993.  Our  load  study  shows  that  the  critical 

year  peaking  capability  of  9^  MW  would  be  usable  and  dependable  in  1993  and 

thereafter  in  the  Northern  California  load.  This  is  essentially  equivalent 
to  FPC  Power  Siq>ply  Area  46, 

Our  economic  analysis  of  the  proposed  power  facilities  for  a  9OO  MW 

pumped  storage  development  at  the  Marysville  Lake  Project  is  based  on  January 

1975  price  levels,  a  100-year  amortization  period,  aund  a  3  1/4  percent  interest 
rate.  Our  analysis  shows  that  the  benefit-cost  ratio  for  the  proposed  jxxwer 
facilities  wovtld  be  2.55  and  that  the  incremental  benefit-cost  ratio  between 
a  750  MW  installation  and  a  9OO  MW  Installation  would  be  1.97. 

We  therefore  conclude  that  based  on  the  power  operation  stvidies  and  cost 
estimates  presented  in  the  USER  report,  that  a  9OO  W  pumped  storage  develop¬ 
ment  at  the  Marysville  project  would  be  economically  Justified,  and  usable  and 
dependable  on  the  Northern  California  load  by  1993. 


Sincerely 


M.  FRANK  THOMAS 
Regional  Engineer 
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Federal  Power  Commission 

REGIONAL.  OFFICE 


U.  S.  CUSTOM  HOUSE 
SAN  FRANCISCO,  CA.  94111 


August  24,  1976 


Colonel  Donald  M.  0*Shei 
District  Engineer 

Sacramento  District,  Corps  of  Engineers 
650  Capitol  Mall 
Sacramento,  CA  95814 

Dear  Colonel  O’Shei: 

At  the  request  of  James  B.  Smith  of  your  office,  we  are  sending 
you  information  to  supplement  that  in  our  letter  of  July  26,  1976 
concerning  our  dependable  capacity  study  of  the  proposed  Marysville 
Lake  Project. 

Estimated  loads  used  in  the  study  are  from  those  developed  for 
the  Western  Systems  Coordinating  Council  (WSCC)  and  shown  in  its 
"Reply  to  Federal  Power  Commission  Docket  R-362,  Order  383-3,"  dated 
April  1,  1976.  The  study  area  is  the  "Pacific  Southwest  Power  Area, 
Sub-Area  D,"  which  approximates  the  Federal  Power  Commission’s  Power 
Supply  Area  46.  The  following  tabulation  shows  the  estimated  loads 
covering  the  period  in  which  the  Marysville  Lake  project  will  probably 
be  completed. 

Estimated  Annual  Load  Requirements 


Year 

Peak  Demand 

MW 

Energy 

GWh 

1990  1/ 

31  000 

161  800 

1 

32  500 

169  700 

2 

34  200 

177  900 

3 

35  900 

186  600 

4 

37  600 

195  700 

5  1/ 

39  500 

205  200 

Obtained  from  WSCC-intervening  years  by 
interpolation 
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Resources  used  in  the  study  are  from  the  WSCC  report,  **Summary 
of  Estimated  Loads  and  Resources,”  dated  April  1976.  Additional 
information  was  obtained  from  individual  utilities  as  needed.  Firm 
contracts  expected  to  be  in  existence  in  the  1990-1995  period  are 
included. 

Our  study  shows  that  August  is  the  probable  month  of  peak  demand 
and  also  the  critical  supply  month  for  1993,  the  assumed  first  full  year 
of  operation  of  the  proposed  project.  For  our  study,  reserve  allowances 
of  20  percent  of  peak  demand  and  5  percent  of  energy  needs  were  added 
to  the  requirements  in  order  to  represent  the  total  loads  to  be  met  by 
the  available  supply  in  the  critical  month  of  August.  Project  pumping 
requirements  also  were  added  to  the  monthly  energy  requirements.  The 
proposed  project’s  critical  year  outputs  by  months  as  well  as  monthly 
pumping  energy  requirements  used  in  our  study  are  those  which  were 
provided  in  Exhibit  F,  USER,  Powerplant  Sizing  Study  (May  1976)  for 
the  Marysville  Lake  Project. 

Comparison  of  estimated  loads  and  resources  for  1993  shows  a  need 
for  additional  system  peaking  capability.  The  proposed  Marysville  Lake 
Project  with  its  900  MW  peaking  capability  and  88  GWh  energy  output  can 
dependably  supply  a  portion  of  this  required  additional  capability. 


Very  truly  yours, 


M.  Frank  Thomas 
Regional  Engineer 
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MID'PACinC  KhClONAL  OKFICK 


rN  RKf»LV 

REFFRTO  i:, 7^521 


2800  c:(;rr\(;;:  ’.vay 

SACRANirNfO,  CAUi  ORMA  95823 


Mr.  15,  Frank  Th— 3n 
Rcpianal  r.n'inw:jar 
Fcccrai 


San  Traaciscoj.  9i«U 
Dear  Hr*  Tner^s: 

This  Irttor  is  rr.rsT^nnt:  to  cF\5ct!cs  Ton  j  botrjccn  your  staff,  the  Corus 
of  ll,:5iri3ei  v;t:)f£  rt  the  Wovc^^her  10.  1576  nziotiv)^^ 

the  eopllouticn  o/  a^Hv- "•t/nonti-i  lo  \^lue3*  Tor  our 

better  und^rutrr: of  the  adj  ;  tJrent  nrocess,  we  arc  hereby 
Ing  the  hAck-uo  rur^  .0  the  yorrer  values  furnished  in  your  lot  ter  to 
Mr.  Eutes  dated  d.^y  7^6,  1975, 

Va  underatpud  Ircrj*  dlscnssi nr^,:;  with  your  staff  that  the  nwer  vpd.ues 
furolshod  <11  Lb,  lV/6  ^ ‘.tter  w  re  based  on  the  r4cst  ccoao;uic 

of  the  foiicrwiay,  aitorn->t^ve  pev/er pi  ants* 

a*  Cornbustiou  Turbine 

b*  Cerrbinod  Cycle 

c*  Nuclear  Sten?A-elrctric 

Please  include  bh  yn  ir  b?ck-uc  data  the  ar.al^/sis  of  each  ox.  th^ 
Gltematives  b::ocd  c.x  (a)  private  i: inpi^cinv  ac  U)  ppreont  interact, 

(b)  public-rionCeceral  f  l.r^oc at  U“L/4  ocircent,  (c)  ^  f j  vn 

«t  6-1/8  r'^rcont  and  (d;  fiaauciar;  at  3-1/h  percent  Iptarojt* 

Ne  would  appreciate  rccaivlrp  the  reruested  data  as  soon  as  possible. 


Sincoreiy  yours. 


J' ;L n  '  >  ^  ^  r. d ^ r  ■’  on 
Art.np  »'PA*;-P":nl  Lu.pei'Vi 


V 


6//v’r  Eac/'i^y  u:w  Yo:i  S-srve  Amencj! 


Copy  to: 


Corns  of  fln'*lar:crs  i 

650  Capitol  i:":!!]  j 

Sacrnr;<ento,  C.\  95814  I 


B-21 


9 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
Division  of  Ecological  Services 
2800  Cottage  Way,  Room  E-2727 
Sacramento,  California  95825 


December  21,  1976 


District  Engineer 

Sacramento  District,  Corps  of  Engineers 

650  Capitol  Mall 

Sacramento,  California  95814 

Dear  Sir: 

This  supplements  and  amends  our  May  13,  1976  letter  which  dealt  with 
mitigation  measures  for  fish  and  wildlife  with  respect  to  the  Parks 
Bar  site  of  the  Marysville  Lake  Project.  In  addition,  this  letter 
discusses  possible  enhancement  measures  for  the  project  and  the  assoc¬ 
iated  benefits. 

This  planning  aid  letter  has  been  prepared  under  the  authority  of  and 
in  accordance  with  the  provisions  of  the  Fish  and  Wildlife  Coordination 
Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.).  Our  conclusions 
are  concurred  in  by  the  California  Department  of  Fish  and  Game  as  indi¬ 
cated  by  the  attached  letter  of  December  14,  1976  from  Director  E.C. 
Fullerton. 


FISH  MITIGATION  MEASURES 


For  Chinook  salmon,  our  previous  recommendation  for  sizing  of  the 
mitigation  hatchery  was  based  on  rearing  progeny  only  to  smolt  size 
(60  per  pound).  On  reconsideration,  we  now  believe  that  Chinook  —  as 
with  steel  head  trout  --  should  be  held  in  the  hatchery  until  they 
attain  yearling  size  (10  per  pound).  Accordingly,  incubation  facilities 
for  Chinook  should  be  sized  to  accommodate  375,000  eggs.  From  that 
number  of  eggs  it  can  be  expected  that  300,000  salmon  would  be  available 
for  release  as  yearlings.  This  change  would  lower  the  capital  cost  of 
the  hatchery  from  $4,700,000  to  $3,200,00  and  the  annual  operation, 
maintenance,  and  replacement  cost  from  $220,000  to  $160,000  because  of 
reduced  water  and  rearing  pond  requirements.  It  appears  that  the  most 
favorable  location  for  the  hatchery  is  on  the  right  bank  of  the  Yuba 
River  immediately  below  Daguerre  Point  Dam. 
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Our  recommendations  concerning  steel  head  trout  have  been  based  on  the 
assumption  that  the  Yuba  River  system  supports  an  average  annual  run 
of  2,000  spawners.  Because  there  is  reason  to  believe  that  the  esti¬ 
mate  may  be  too  low,  the  California  Department  of  Fish  and  Game  and 
the  Service  are  jointly  conducting  a  trapping-marking-recapture  study 
in  the  lower  Yuba  this  season. 

In  addition  to  anadromous  species,  the  project  would  impact  warmwater 
species  and  "resident"  trout  (i.e.,  non-migrant  steel  head  and  other 
trout)  inhabiting  the  reach  of  the  Yuba  River  that  would  be  inundated. 
About  75  percent  of  the  angler  use  of  the  "resident"  trout  fishery 
would  be  lost.  However,  that  loss  would  be  recovered  by  reason  of 
improved  access  to  the  river  (especially  between  Daguerre  Point  Dam 
and  Parks  Bar  Afterbay)  that  would  be  realized  through  your  plan  for 
establishment  of  a  Lower  Yuba  environmental  corridor. 

A  warmwater  sport  fishery  would  develop  in  Parks  Bar  Reservoir  from  fish 
stocks  present  in  the  reach  of  the  Yuba  River  that  would  be  inundated 
and  in  Englebright  Reservoir  which  also  would  be  inundated  by  the  new 
reservoir  (due  to  the  severity  and  timing  of  drawdowns,  the  afterbay 
would  sustain  a  fishery  of  only  minor  importance).  Loss  of  the  existing 
angler  use  of  the  warmwater  fishery  --  calculated  at  29,700  angler  days 
on  an  average  annual  basis  in  the  area  that  would  be  inundated  --  would 
be  recovered  at  the  new  reservoir  if  use  facilities  were  provided. 
Parking,  sanitation  and  boat  launching  facilities  to  accommodate  anglers 
from  years  1  through  50  could  be  provided  at  an  estimated  capital  cost 
of  $49,000  and  annual  OM&R  cost  of  $7,400.  By  year  50,  it  would  be 
necessary  to  provide  additional  facilities  costing  an  estimated  $72,000 
for  capital  investment  and  $9,100  for  annual  OM&R. 


WILDLIFE  MITIGATION  MEASURES 


As  indicated  in  our  May  13  letter,  we  believe  that  a  substantial  acreage 
of  foothil 1 -woodland  habitat  should  be  acquired  and  developed  for  deer 
mitigation  purposes.  We  have  used  deer  as  the  key  species  in  our  analysis 
of  project  impacts  on  wildlife  and  have  assumed  that  a  development  plan 
designed  primarily  for  deer  will  benefit  upland  game  as  well.  The  land 
acquisition  and  development  program  should  be  planned  with  the  following 
concepts  in  mind: 

1.  Acquisition  in  large  blocks  to  facilitate  administration  by 
the  managing  agency  and  to  optimize  opportunities  for  best 
location  of  habitat  improvements. 

2.  Implementation  of  mitigation  measures  prior  to  and  during 
project  construction  --  it  usually  takes  two  to  three  years 
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for  permanent  pasture  to  become  established;  five  to  ten 
years,  or  more,  for  browse  restoration  to  reach  peak 
production. 

3.  Within  acquired  tracts,  areas  having  the  best  soils  and 
least  slopes  should  receive  priority  consideration  for 
habitat  development  (irrigated  pasture,  ponds,  and  browse). 

4.  Certain  habitat  improvement  practices,  such  as  prescribed 
burning,  seeding,  fertilizing,  and  brush  manipulation,  must 
be  repeated  periodically  (3-5  years). 

As  a  result  of  our  continuing  study  of  project  impacts  and  of  potentially 
available  replacement  habitat,  it  now  appears  that  there  would  be  some 
11,800  acres  of  land  suitable  for  wildlife  mitigation  within  the  project 
takeline.  Additionally,  about  1,000  acres  of  project  land  would  be 
available  for  wildlife  purposes  until  year  50  when  its  development  for 
general  recreational  use  is  planned.  Most  of  these  lands  are  presently 
providing  good  habitat  and  cannot  generally  be  improved  for  wildlife 
except  through  a  reduction  in  livestock  grazing.  It  is  believed  that 
the  wildlife  carrying  capacity  of  project  lands  could  be  increased  by 
about  ten  percent  by  limiting  grazing  to  a  level  compatible  with  wild¬ 
life  management. 

Additional  wildlife  mitigation  could  be  accomplished  on  land  outside 
the  takeline  at  Spenceville  Wildlife  Management  Area  by  providing  irri¬ 
gation  service  to  about  1,000  acres  of  grassland  in  numerous  parcels. 

The  overall  carrying  capacity  of  the  11,000-acre  Spenceville  WMA  could 
thereby  be  increased  by  about  20  percent,  at  an  estimated  capital  cost 
of  $240,000  and  an  annual  operation  and  maintenance  cost  of  $80,000. 

By  making  maximum  use  of  lands  already  in  public  ownership  and  of  lands 
that  will  be  acquired  for  primary  project  purposes,  it  is  possible  to 
reduce  acquisition  exclusively  for  wildlife  mitigation  to  about  8,000 
acres.  Suitable  lands  occur  in  two  locations  proximate  to  the  project: 
(1)  between  the  proposed  project  takeline  and  Spenceville  WMA,  in 
particular  parts  of  sections  4,  5,  32,  33,  and  34  (T.  15  and  16N,  R.  6E), 
and  (2)  the  Hackett  Creek  and  other  areas  within  the  old  "Camp  Beale 
Military  Reservation"  adjoining  the  eastern  boundary  of  the  Spenceville 
WMA.  About  6,000  acres  at  these  locations  could  be  intensively  developed 
for  wildlife  by  crushing,  burning,  irrigating,  fertilizing  and  seeding 
for  an  average  cost  of  about  $120  per  acre.  Additionally,  construction 
of  as  many  as  24  small  ponds  could  be  accomplished  at  an  estimated  cost 
of  $72,000.  Total  initial  costs  for  wildlife  mitigation  in  areas  (1) 
and  (2),  not  including  land  acquisition,  would  therefore  be  about 
$800,000.  The  annual  operation,  maintenance,  and  replacement  cost  would 
be  about  $150,000.  Additional  habitat  mitigation  could  be  accomplished 
through  the  joint  mitigation-enhancement  measure  described  later. 
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FISH  ENHANCEMENT  MEASURES 


The  salmon  and  steel  head  resource  in  the  Yuba  River  could  be  enhanced 
by  enlarging  the  hatchery  that  is  required  for  mitigation.  Annual 
release  of  hatchery-reared  yearlings  at  the  levels  listed  below  would 
support  an  average  annual  return  to  the  river  of  50,000  Chinook  salmon 
and  10,000  steel  head  trout. 


salmon  steel  head 


Eggs  Incubated 
Yearlings  Released 


3,125,000  2,000,000 

2,500,000  1,000,000 


pounds  of  yearlings 
yearlings  per  pound 


250,000 

10 


142,857 

7 


The  estimated  capital  cost  of  enlarging  the  hatchery  beyond  the  miti¬ 
gation  level  to  produce  these  additional  yearlings  is  $22,600,000, 
exclusive  of  any  extraordinary  costs  for  site  preparation.  The  annual 
operation,  maintenance,  and  replacement  cost  would  be  about  $1,150,000. 

Average  annual  visitation  by  the  public  to  the  hatchery  would  be  206,600 
visitor  days  based  on  the  following  expected  trend.  This  level  of  use 
would  occur  as  well  at  a  hatchery  sized  for  mitigation  only. 

Visitor  Days  — 


Year  Visits 

Initial  95,000 

50th  182,000 

100th  364,000 

1/  Trends  between  years  shown  are  straight  lines.  Each  visitor  day  is 
valued  at  $0.75. 

Estimated  capital  cost  of  visitor  facilities  needed  to  accommodate 
this  use  level  is  $81,000.  Annual  operation,  maintenance,  and  replace¬ 
ment  cost  would  be  $13,000. 

Given  the  foregoing  releases  of  anadromous  fish,  a  sport  fishery  benefit 
amounting  to  185,000  angler  days  on  an  average  annual  basis  could  be 
realized  —  assuming  an  improvement  in  angler  access  and  liberalization 
of  present  restrictions  on  salmon  fishing.  The  provision  of  angler 
access  should  be  compatible  with  your  plan  to  establish  an  environmental 
corridor  along  the  lower  Yuba.  As  a  minimum,  public  access  to  the 
river  should  be  provided  at  the  afterbay  dam,  above  and  below  Daguerre 
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Point  Dam,  at  Walnut  Avenue,  and  at  the  mouth  of  the  river.  In  addition 
to  the  sport  fishery  benefit,  the  ocean  commercial  catch  of  salmon 
should  be  increased  by  about  1,155,000  pounds  annually,  presently 
valued  at  $1.50  per  pound. 

We  believe  that  all  costs,  initial  and  recurrent,  associated  with  en¬ 
largement  of  the  hatchery  and  provision  of  angler  access  should  be 
considered  non-reimbursable  Federal  costs  because  of  the  migratory 
nature  of  the  fishery  resource  benefited. 

Establishment  of  a  lower  Yuba  River  corridor  (a  mitigation  feature) 
with  provisions  for  public  access  would  coincidentally  benefit  the 
American  shad,  striped  bass,  and  "resident"  trout  fisheries.  Average 
annual  use  attributable  to  the  corridor  with  access  would  amount  to 
10,500  angler  days  for  American  shad,  3,000  angler  days  for  striped 
bass,  and  2,550  angler  days  for  "resident"  trout. 

At  the  Corps  of  Engineers'  request,  we  evaluated  the  proposal  to  develop 
a  secondary  channel  downstream  from  the  afterbay  site  for  possible 
salmon  enhancement.  We  believe  that  only  a  minor  benefit  would  result 
from  such  development  because  a  secondary  channel  would  provide  addi¬ 
tional  spawning  and  rearing  habitat  only  during  years  of  above  normal 
runoff.  Given  that  condition,  we  estimate  that  each  acre  of  the  sec¬ 
ondary  charnel  would  increase  sport  fishing  by  20  angler  days  and  the 
commercial  harvest  by  462  pounds  on  an  average  annual  basis. 

A  coldwater  sport  fishery  could  be  developed  in  Parks  Bar  Reservoir  by 
annually  stocking  catchable-size  rainbow  trout  and  possibly  other  sal- 
monid  fishes.  An  improved  and  largely  self-sustaining  warmwater  sport 
fishery  could  also  be  developed  by  infrequent  stockings  beginning  the 
first  year  of  reservoir  storage.  Parks  Bar  Reservoir  --  with  stocking 
of  both  coldwater  and  warmwater  species  and  with  provision  of  angler 
access  and  related  facilities  beyond  the  level  required  for  mitigation 
alone  --  would  support  an  additional  average  annual  use  of  28,600 
angler  days.  Because  Parks  Bar  Reservoir  would  draw  anglers  away  from 
nearby  reservoirs  (New  Bullards  Bar,  Merle  Collins,  Camp  Far  West, 
Oroville)  only  3/4  of  these  angler  days  should  be  claimed  as  a  benefit 
attributable  to  Parks  Bar. 

Capital  cost  for  hatchery  facilities  to  produce  the  required  number  of 
rainbow  trout  for  annual  stocking  (74,000)  would  be  about  $60,000  if 
the  proposed  anadromous  fish  hatchery  were  expanded.  The  annual  cost 
for  hatchery  operation,  maintenance,  and  replacement,  including  fish 
distribution,  would  be  about  $19,000.  Warmwater  species  required  for 
initial  stocking  could  be  secured  from  the  California  Department  of 
Fish  and  Game  or  from  a  private  source  at  a  cost  of  about  $6,750. 

Capital  costs  for  parking,  sanitation,  and  boat  launching  facilities 
to  accommodate  an  additional  average  annual  use  of  28,600  angler  days 
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would  be  approximately  $42,000  initially  and  $74,000  by  year  50.  The 
annual  costs  for  operation,  maintenance,  and  replacement  are  estimated 
at  $3,500  for  years  one  through  50  and  $6,700  for  years  51  through  100. 
All  costs  associated  with  this  enhancement  feature  would  be  subject  to 
the  cost  sharing  provisions  of  the  Federal  Water  Project  Recreation  Act 
(P.L.  89-72,  as  amended). 


JOINT  MITIGATION-ENHANCEMENT 
MEASURE 

FOR  FISH  AND  WILDLIFE 


Our  May  13  letter  contains  a  recommendation  that  waterfowl  losses 
attributable  to  the  project  be  mitigated  by  the  construction  of  ten 
1-acre  ponds  and  management  of  8  acres  of  pasture  in  the  grassland 
area  south  of  the  afterbay  dam.  In  conjunction  with  that  recommen¬ 
dation  for  waterfowl  mitigation,  it  would  be  possible  through  further 
development  in  the  vicinity  to  provide  waterfowl  enhancement  and  con¬ 
comitantly  replace  some  of  the  riparian  habitat  lost  as  a  result  of 
the  project.  As  many  as  60  impoundments,  varying  in  size  from  one  to 
140  acres,  could  be  developed  on  intermittent  drainages  within  the 
grassland  area  by  supplementing  natural  runoff  with  project  water. 
Implementation  of  this  joint  mitigation-enhancement  measure  would 
establish  about  460  acres  of  permanent  freshwater  marsh  and  permit 
growth  of  about  50  acres  of  riparian  habitat.  Such  marshes  constitute 
important  production  areas  for  waterfowl  as  well  as  feeding  and  resting 
places  for  birds  in  migration.  Based  on  counts  of  bird  use  at  Duchel's 
Pond,  the  freshwater  marsh  habitat  created  under  this  feature  would 
support  4,000,000  waterfowl  use  days  during  the  migration  period. 

Other  groups  of  migratory  birds,  e.g.,  shorebirds  and  wading  birds, 
would  also  utilize  the  new  habitat. 

Acquisition  of  1,200  acres  of  privately  owned  land  together  with  per¬ 
mission  to  develop  about  300  acres  within  Beale  Air  Force  Base  would 
be  required  for  full  implementation  of  this  mitigation-enhancement 
feature.  Water  for  maintenance  of  pond  levels  during  the  dry  season 
(estimated  at  4,720  acre-feet  per  year)  could  be  acquired  by  purchase 
from  Nevada  Irrigation  District,  with  conveyance  by  Farm  Ditch,  and 
by  diversion  from  the  Yuba  River  by  means  of  Yuba  River  Ditch,  located 
just  below  the  proposed  afterbay  dam.  We  have  not  determined  land 
acquisition  costs;  however,  the  capital  costs  for  dike  construction, 
water  control  devices,  extension  and  renovation  of  ditches,  and  fencing, 
would  total  approximately  $228,000.  These  cost  estimates  include 
those  given  in  our  previous  letter  with  respect  to  the  mitigation  plan: 
ten  1-acre  ponds  and  8  acres  of  pasture.  The  annual  operation. 
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maintenance,  and  replacement  cost  would  be  $34,000.  In  view  of  the 
fact  that  the  wildlife  enhancement  resulting  from  this  feature  would 
accrue  predominantly  to  the  migratory  bird  resource  (for  which  the 
Federal  government  has  a  primary  management  responsibility),  and 
because  the  feature  would  concomitantly  mitigate  riparian  habitat 
losses,  we  believe  that  all  its  associated  costs  should  be  considered 
nonreimbursable  Federal  costs  or  otherwise  exempted  from  the  cost¬ 
sharing  requirements  of  the  Federal  Water  Project  Recreation  Act. 
Implementation  of  the  feature  would  produce  average  annual  benefits 
consisting  of  6,275  waterfowl  hunter  days  valued  at  $8.00  each,  720 
upland  game  hunter  days  valued  at  $5.00  each,  9,800  non-consumptive 
use  days  valued  at  $4.00  each,  and  4,000  warmwater  angler  days  valued 
at  $3.00  each. 


RECOMMENDATIONS 


The  following  recommendations  supplement,  and  in  certain  instances 
amend,  the  recommendations  in  our  planning  aid  letter  of  May  13,  1976. 

1.  To  mitigate  fish  and  wildlife  losses,  we  recommend  that  the 
project  provide  for: 

a.  Use  of  11,865  acres  of  project  land,  irrigation  of  1,000 
acres  at  Spenceville  Wildlife  Management  Area,  and 
acquisition  and  development  of  about  8,000  acres  of 
privately  owned  land  south  of  proposed  Parks  Bar  Reservoir. 
Acquisition  costs  (not  yet  determined),  as  well  as  costs 
for  development,  estimated  at  $1,040,000,  arr^annual  OM&R, 
estimated  at  $230,000,  should  be  designated  project  costs. 

b.  Parking,  sanitation  and  boat  launching  facilities  at  Parks 
Bar  Reservoir  to  accommodate  an  average  annual  use  of 
29,700  angler  days.  All  costs  for  these  facilities, 
estimated  at  $49,000  for  initial  development  and  $72,000 
for  ultimate  development  with  respective  OM&R  costs  of 
$7,400  and  $9,100,  should  be  designated  project  costs. 

2.  To  enhance  fishery  resources,  we  recommend  that  the  project 
provide  for: 

a.  Enlargement  of  the  hatchery  previously  recommended  for 
mitigation  so  that  existing  anadromous  fish  runs  could 
be  increased  by  50,000  Chinook  salmon  and  10,000  steel  head 
trout,  on  an  average  annual  basis.  Costs  for  such  en¬ 
largement  (including  visitor  facilities)  are  currently 
estimated  at  $22,681,000  for  capital  expenditure  and 
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$1,163,000  for  annual  operation,  maintenance  and 
replacement.  All  costs  should  be  designated  nonreim- 
bursible  Federal  costs  in  view  of  the  migratory  nature 
of  the  resource  benefited. 

b.  Angler  access  to  the  lower  Yuba  River  at  four  or  more 
locations  including  the  afterbay  dam,  Daguerre  Point 
Dam,  Walnut  Avenue,  and  the  mouth  of  the  river.  Costs, 
not  yet  determined,  should  be  designated  nonreimbursable 
Federal  costs. 

c.  Development  of  an  improved  fishery  at  Parks  Bar  Reservoir 
through  expansion  of  the  anadromous  fish  hatchery,  initial 
stocking  of  coldwater  and  warmwater  species,  and  con¬ 
struction  of  additional  angler  use  facilities.  All  costs 
associated  with  this  feature  would  be  subject  to  the  cost¬ 
sharing  requirements  of  the  Federal  Water  Project  Recre¬ 
ation  Act  (P.L.  89-72). 

3.  To  jointly  mitigate  fish  and  wildlife  losses  and  enhance  fish 
and  wildlife  resources,  we  recommend  that  the  project  provide 
for: 

a.  Acquisition  and  development  (primarily  for  waterfowl)  of 
about  1,200  acres  of  land  southwest  of  the  project  boundary. 
Costs  for  development,  currently  estimated  at  $228,000;  for 
OM&R,  estimated  at  $34,000;  and  for  acquisition,  not  yet 
determined,  should  be  exempted  from  the  cost-sharing  re¬ 
quirements  of  the  Federal  Water  Project  Recreation  Act 
because  of  the  Federal  interest  in  migratory  bird  manage¬ 
ment  and  because  this  feature  would  concomitantly  mitigate 
wildlife  losses. 

Please  advise  us  of  your  proposed  actions  concerning  the  foregoing 
recommendations. 


Sincerely, 

n  /  / ' 

■  :  ^  ■yt\i  ^ 

Felix  E.  Smith 
Field  Supervisor 

Attachments:  Tables  1,  2,  &3 

cc:  ARD-Env.  (ES),  FWS,  Portland,  OR 
NMFS,  Tiburon,  CA 
Dir.,  CDF&G,  Sacramento,  CA 
Reg.  Mgr.,  CDF&G,  Reg.  II,  Sacramento,  CA 
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TABLE  1.  Comparison  Of  Deer  Numbers  On  Project  Affected  Lands  Under  Three  Conditions 
(number  of  deer  each  affected' area  is  capable  of  supporting  o'/er  1  year) 
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AVERAGE  A:.:;UAL  values  2,384  1,818  2,382 


TABLE  2.  Comparison  of  Hunter  Days  On  Project  Affected  Lands  Under  Three?  Conditions 
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TABLE  3.  Comparison  of  Angler  Days  for  Yuba  River  and  Tributaries  under  Four  Conditions  V 
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salmon  and  steel  head  $9.00 

resident  trout  and 
striped  bass  $6.00 

all  other  fish  $3.00 


sure  Of  CAllfORNIA— RESOUI»CES  AGENCY 


EDMUND  G.  BROV/N  jr.  .  Co 


DEr  "'MENT  OF  FISH  AND  GAME 


(916)  A45-3531 


December  14,  1976 


Mr.  Felix  S.  Smith,  Field  Supervisor 
U.S.  Fish  and  V'ildlife  Service 
2800  Cottage  W'ay,  Room  E-2727 
Sacramento,  California  95825 

Dear  Felix: 

The  Department  of  Fish  and  Game  concurs  in  the  conclusions  expressed  in 
your  November  30,  1976  draft  of  the  planning-aid  letter  to  the  U.S.  Ariay 
Corps  of  Engineers  regarding  the  Parks  Bar  site  of  the  I-kirysville  Pro.iect, 
Yuba  River.  VJe  v^ere  especially  pleased  that  you  included  a  recomnendation 
for  a  wildlife  enhancement  area.  The  Corps'  acceptance  of  the  wildlife 
enhancement  plan  would  certainly  demonstrate  that  river  basin  development 
has,  indeed,  been  broadened  to  include  long-desired  benefits. 

Concurrence  of  this  Department  should  not,  however,  be  construed  as 
approval  or  endorsement  of  the  Marysville  Project.  As  you  know,  we  are 
still  conducting  investigations  and  evaluations  of  project  construction 
and  operation  plans. 

Please  send  us  five  copies  of  your  final  letter. 

Sincerely, 


Director 


I. 
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United  States  Department  of  the  Interior 

BUREAU  OF  RECLAMATION 


Mro-PACIFIC  REGIONAL  OFFICE 
2800  COTTAGE  WAY 
SACRAMENTO,  CALIFORNIA  9,'i82'') 


JAN  i  l  19?? 


IN  REPLY 
REFER  TO: 

125.1 


Colonel  Donald  M.  0*Shei 
District  Engineer 
Corps  of  Engineers 
Sacramento  District 
650  Capitol  Mall 
Sacramento,  California  95814 

Dear  Colonel  0*Shei: 

As  requested  in  your  letters  of  October  22,  1975  and  November  4, 
1976,  a  current  evaluation  of  irrigation  benefits  for  Marysville 
Lake  Project  has  been  prepared.  An  informal  reply  was  provided 
to  your  staff  November  19,  1976.  That  data  and  the  data  transmitted 
herewith  must  be  considered  preliminary  and  subject  to  revision 
since  our  internal  review  has  not  been  completed. 

The  attached  analysis  is  based  on  a  1974  cost  level  for  farm 
budget  inputs.  We  are  presently  in  the  process  of  updating  our 
farm  budget  data  bank  to  the  1975  level.  Since  debugging  of  the 
data  bank  is  necessary,  we  anticipate  it  will  be  several  months 
before  analyses  can  be  made  based  on  the  1975  data. 

The  direct  irrigation  benefits  at  the  reservoir  computed  at  3-1/4 
percent  and  6-3/8  percent,  as  requested,  are  $67  and  $72  per 
acre-foot  (rounded),  respectively,  as  shown  on  page  8  of  the 
enclosed  appendix. 


IN  REPLY 
REFER  TO: 

125.1 


Sincerely  yours, 


H.  E.  Horlon 

Assistant  Regional  Director 


fo  Enclosure 


'T  i 
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Federal  Power  commission 


REGIONAL  OFFICE 


U.  S.  CUSTOM  HOUSE 
SAN  FRANCISCO,  CA.  94111 


February  1,  1977 


Colonel  Donald  M.  O'Shei 
District  Engineer 

Sacramento  District,  Corps  of  Engineers 
650  Capitol  Mall 
Sacramento,  CA  95814 

Dear  Colonel  O'Shei: 


Please  refer  to  your  letter  of  December  30,  1976  (Your 
reference  SPKED-W).  We  have  reevaluated  our  previous  load  study 
of  the  Marysville  Lake  Project  as  you  requested,  using  the  revised 
project  operations  data  that  were  enclosed  with  your  letter.  Also, 
additional  studies  were  made  to  incorporate  two  data  revisions  re¬ 
ceived  from  your  Mr.  James  Smith  dated  January  14,  1977,  and  a 
final  revision  dated  January  24,  1977  which  we  received  on  Jan¬ 
uary  26. 


Estimated  loads  used  in  the  studies  are,  as  before,  from 
those  developed  for  the  Western  Systems  Coordinating  Council  (WSCC) 
and  reported  in  its  "Reply  to  Federal  Power  Commission  Docket  R-362, 
Order  383-3,"  dated  April  1,  1976.  The  study  area,  "Pacific  South¬ 
west  Power  Area,  Sub-area  D,"  approximates  the  Federal  Power  Com¬ 
mission's  Power  Supply  Area  46. 

Resources  used  in  the  studies  were  revised  to  include  all 
generating  units  placed  in  service  in  1976,  and  units  under  con¬ 
struction  and  planned  as  reported  to  the  Federal  Power  Commission. 
Additional  information  was  obtained  from  individual  utilities. 
Generation  requirements  needed  to  supply  the  energy  load,  beyond 
the  planned  resources,  are  assumed  to  be  supplied  by  nuclear-fired 
base  load  plants.  As  mentioned  to  Corps  personnel  at  various  times, 
these  estimates  of  loads  and  schedules  of  planned  resources  are 
under  review  by  utilities  and  revised  material  is  scheduled  to  be 
submitted  to  the  Commission  on  April  1,  1977. 


August  is  the  month  of  annual  peak  demand  and  was  determined 
to  be  the  critical  supply  month  under  adverse  hydro  conditions.  An 
allowance  of  20  percent  was  added  to  the  estimated  peak  demand  and 
your  estimates  of  pumping  energy  needs  were  added  to  the  energy  loads 
in  order  to  represent  the  total  requirements  to  be  met  by  the 
available  supply  in  the  critical  month. 
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Our  studies  of  estimated  loads  and  resources  show  a  need 
for  additional  system  peaking  capability  in  1993.  They  show  that 
the  proposed  Marysville  Lake  Project's  initial  installation  plus 
the  second  increment  of  450  MW  for  a  total  of  1800  MW  peaking 
capability  can  dependably  supply  a  portion  of  these  additional 
requirements.  Further  study  shows  that  the  total  Marysville  proposed 
plant  capability  of  2250  MW  could  dependably  supply  a  portion  of  the 
study  area's  peaking  requirements  in  1994. 

In  1993,  for  the  critical  month  of  August,  our  study  shows 
that  pumping  energy  will  be  available  only  from  fossil -fueled  steam 
plants.  After  1993,  the  most  probable  source  of  pumping  energy  is 
nuclear-fired  generating  plants.  On  this  assumption  and  based  on 
January  1,  1976  cost  levels,  pumping  energy  costs  for  1993  are 
estimated  to  be  21.78  mills/kWh.  After  1 993, assuming  availability 
of  nuclear  energy, pumping  energy  cost  is  estimated  to  be  3.24 
mills/kWh  based  on  the  same  January  1,  1976  cost  levels. 


Very  truly  yours 


George  R.  Bell 
Regional  Engineer 
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United  States  Department  of  the  Interior 


FISH  AND  WILDLIFE  SERVICE 
1500  N.E.  IRVING  STREET 
P.O.  BOX  3737 

PORTLAND,  OREGON  97208 


District  Engineer 

Sacramento  District,  Corps  of  Engineers 
650  Capitol  Mall 
Sacramento,  California 


FEB  IS  1977 


Re:  PL  89-72 


Marysville  Lake 
Yuba  County 


Dear  Sir: 


Your  office  has  informed  us  that  a  statement  is  needed  from  the  Service 
establishing  its  position  with  respect  to  application  of  the  cost  sharing 
requirements  of  PL  89-72  to  certain  features  of  the  Marysville  Lake  Pro¬ 
ject,  Yuba  County,  California.  The  features  in  question  were  included 
in  our  Sacramento  Field  Office's  planning  aid  letter  to  you  dated  December  21, 
1976.  They  call  for:  (1)  construction  and  Federal  administration  of  a  pro¬ 
posed  hatchery  and  related  facilities,  (2)  establishment  of  a  1200  acre 
waterfowl  area,  and  (3)  creation  of  angler  access  points. 

The  Service  supports  Federal  administration  of  this  hatchery  since  it  consti¬ 
tutes  an  integral  part  of  the  Federal  Program  for  the  conservation  and  deve¬ 
lopment  of  anadromous  fish.  In  light  of  the  Service's  willingness  to  admin¬ 
ister  this  facility,  the  enhancement  costs  of  this  feature  should  be  exempted 
from  the  cost  sharing  requirements  of  PL  89-72.  The  Service  believes  that 
Section  1  of  this  act  supports  this  position. 

Opposition  to  the  establishment  of  the  proposed  waterfowl  area  has  been 
voiced  by  Beale  Air  Force  leadership.  The  basis  for  their  concern  is  the 
potential  hazard  to  aircraft  from  bird  strikes  that  could  result  from  crea¬ 
tion  of  a  managed  waterfowl  area  on  and  adjacent  to  the  air  base.  In  light 
of  this  factor,  the  Service  proposes  to  delete  this  feature  from  project 
plans.  As  a  result,  our  position  with  regard  to  the  cost  sharing  aspects  of 
PL  89-72  for  this  feature  is  no  longer  a  consideration. 

Unlike  the  hatchery  proposal,  the  development  of  access  does  not  aid  in  the 
conservation  and  development  of  anadromous  fish.  As  a  result,  this  feature 
will  require  cost  sharing  as  outlined  in  PL  89-72. 


Save  Energy  and  You  Serve  America! 
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It  is  hoped  this  information  will  be  of  use  to  you  in  implementing  your 
project. 


Sincerely  yours, 

R.  Kahler  Martinson 


cc:  ES,  Sacramento 
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APPENDIX  C  -  SYNOPSES  OF  PRIOR  REPORTS 


!•  Bulletin  No,  26,  Sacramento  River  Basin >  California  Division  of  Water 

Resources »  1931*  -  Bulletin  No*  26  discussed  a  major  reservoir  on  the  upper 
Yuba  River  as  a  required  element  of  the  State  Water  Plan  for  irrigation  of 
lands  In  the  Yuba  River  water  service  area.  The  report  noted  that  since 
Yuba  River  runoff  exceeds  supplies  needed  for  local  Irrigation  and  since 
studies  Indicated  all  water  supply  In  the  Sacramento  basin  which  could  be 
economically  developed  would  ultimately  be  required  for  development  of  the 
Central  Valley,  a  major  reservoir  on  the  Yuba  River  would  make  water 
available  for  areas  outside  the  local  service  area*  The  report  discussed 
two  potential  damsites  on  the  Yuba  River,  one  at  the  Narrows,  about  one 
mile  downstream  of  Deer  Creek,  and  one  about  1*75  miles  upstream* 

2.  Sacramento  River  and  Tributaries,  California,  from  Collinsville  to 
Shasta  Dam,  House  Document  No*  649,  78th  Congress,  2d  Session  5  June  1944.  - 

This  document  reported  on  a  preliminary  examination  and  survey  of  the 
Sacramento  River  and  tributaries  for  flood  control,  power,  conservation  of 
water,  and  other  purposes,  and  recommended  a  general  plan  of  development 
for  the  resources  of  the  valley*  The  recommended  work  Included  a  920,000 
acre-foot  reservoir  at  the  Narrows  site  on  the  Yuba  River* 

3.  Engineering  Geology  of  Yuba  and  Bear  Rivers  Drainage  Basins  to 
Accompany  Interim  Report  on  Initial  Project,  California  Department  of  Water 

Resources,  1959*  -  The  California  Department  of  Water  Resources  investigated 
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the  Marysville,  Parks  Bar  and  Dry  Creek  damsites  in  1958,  during  a  study 
of  the  Yuba  and  Bear  rivers.  Some  exploration  work  was  done  at  each  site. 
Most  of  the  detailed  data  from  that  study  is  no  longer  available,  and  no 
detailed  base  maps  were  available  at  that  time  for  location  of  explorations. 
Results  of  exploratory  drilling  by  the  dredging  companies  in  the  Yuba 
dredge  field  were  summarized  to  delineate  buried  bedrock  channels  beneath 
the  deep  alluvial  fill.  These  investigations  were  reported  in  "Engineering 
Geology  of  Yuba  and  Bear  Rivers  Drainage  Basins  to  accompany  Interim  Report 
on  Initial  Project." 

4 .  Report  on  Development  of  Water  Resources  of  Yuba  River,  and  Addendum 

No.  1,  International  Engineering  Company,  January  and  June  1961, 
respectively.  -  This  report  was  prepared  for  the  Yuba  County  Water  Agency 
and  presented  a  recommended  plan  of  development  for  the  Yuba  River  which 
included  construction  of  New  Bullards  Bar  Reservoir,  New  Colgate  powerhouse, 
and  New  Narrows  powerhouse  as  major  features.  Appendixes  to  the  report 
presented  detailed  information  on  full  natural  and  impaired  streamflow  at 
various  points  in  the  Yuba  River  basin  and  on  reservoir  operation  studies. 

5.  Progress  Report  on  Yuba  and  Bear  River  Drainage  Basin  Investigation, 

California  Department  of  Water  Resources,  May  1961.  -  This  report  called 
for  a  dual  reservoir  project  consisting  of  an  860,000  acre-foot  New 
Bullards  Bar  Reservoir  and  a  downstream  reservoir  at  either  the  Parks  Bar 
or  Marysville  site  at  capacities  of  825,000  acre-feet  and  1,000,000  acre- 
feet  ,  respectively . 
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6,  Definitive  Reservoir  Operation  and  Power  Study,  International 
Engineering  Company,  March  1963,  -  This  study  evaluated  the  effects  of 
revisions  in  channel  releases  for  fish,  change  in  location  of  some  releases 
for  Browns  Valley  Irrigation  District,  curtailment  in  fish  releases  during 
dry  years,  and  a  minor  reduction  in  irrigation  accomplishments.  It  also 
differentiated  between  the  operation  of  existing  and  new  powerplants.  This 
report  updated  the  "Report  on  Development  of  Water  Resources  of  Yuba  River" 
prepared  in  1961  (see  paragraph  5) ,  in  light  of  new  agreements  executed  by 
YCWA  and  the  California  Department  of  Fish  and  Game,  an  agreement  by  Nevada 
Irrigation  District  to  release  a  minimum  flow  from  Milton  Dam,  and 
refinements  in  power  and  irrigation  releases. 

7 •  Bulletin  No.  115,  Yuba  and  Bear  Rivers  Basin  Investigation,  California 

Department  of  Water  Resources,  April  1964.  -  The  purpose  of  this  study  was 
to  formulate  a  comprehensive  plan  for  basinwide  development  to  meet 
projected  water  requirements  to  the  year  2020.  The  initial  concern  of  the 
study  was  the  selection  of  a  major  multiple-purpose  project  on  the  lower 
Yuba  River  to  fulfill  the  requirements  of  water  resources  development, 
including  flood  control  and  possible  export  of  water  to  the  Delta  under 
the  State  Water  Plan.  The  study  recommended  construction  of  Marysville 
Lake  project  1.5  miles  upstream  from  Daguerre  Point  Dam  as  the  second 
(after  New  Bullards  Bar)  and  final  stage  of  the  proposed  lower  Yuba  River 
project. 
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Bullards  Bar,  Yuba  River  Basin,  California,  House  Document  No,  180, 


89th  Congress,  Ist  Session,  24  May  1965,  -  Detailed  survey  studies  on  the 
Yuba  River  basin  were  reported  on  in  the  ^'Review  Report,  Yuba  River  Basin, 
California,*'  dated  31  October  1963,  which  was  published  in  this  House 
Document.  Studies  reported  on  included  studies  of  the  Marysville  Lake 
project  as  well  as  studies  of  New  Bullards  Bar  Reservoir.  Federal 
participation  in  the  undertaking  of  the  New  Bullards  Bar  project  was 
authorized  in  the  Flood  Control  Act  of  1965  in  accordance  with  recoramenda- 
tions  in  this  report. 

The  District  and  Division  Engineers  found  that  the  Marysville-Yuba 
City  area  and  surrounding  Yuba  and  Feather  River  flood  plains  could  not  be 
protected  adequately  by  provision  of  flood  control  storage  in  New  Bullards 
Bar  Reservoir  alone.  They  concluded  that  additional  flood  control  storage 
should  be  provided  at  the  Marysville  site,  and  that  the  Marysville  project 
should  be  the  next  major  unit  to  be  developed  on  Yuba  River  after  the  New 
Bullards  Bar  project.  The  Board  of  Engineers  for  Rivers  and  Harbors  found 
the  plan  presented  by  the  District  and  Division  Engineers  for  development 
of  the  Marysville  site  to  be  engineeringly  feasible  and  economically 
justified  and  recommended  that  the  Corps  of  Engineers  be  authorized  to 
construct  and  operate  a  multiple-purpose  dam,  reservoir,  powerplant,  and 
appurtenant  facilities  at  that  site  for  flood  control,  municipal  and 
industrial  water  supply,  recreation,  power,  and  other  purposes,  as  described 
in  the  District  Engineer's  report. 
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9.  Marysville  Dam  and  Reservoir,  Yuba  River  Basin,  California,  House 


Document  No>  501  >  89th  Coni^ress,  2d  Session,  29  September  1966 ♦  -  The 
report  of  the  Chief  of  Engineers  recommending  that  the  Corps  of  Engineers 
be  authorized  to  construct  and  operate  the  Marysville  Lake  project,  together 
with  comments  of  other  agencies,  was  published  in  this  House  Document. 

This  report  also  provided  for  non-Federal  participation  in  development  for 
fish  and  wildlife,  financial  integration  of  the  project  with  the  Central 
Valley  Project  (CVP) ,  construction  of  electric  transmission  facilities  by 
the  Bureau  of  Reclamation  to  interconnect  the  project  with  the  CVP,  detailed 
definition  of  project  lands  required  as  a  part  of  postauthorization  studies, 
advance  acquisition  of  title  to  such  lands  to  preserve  the  site  against 
incompatible  development,  and  participation  by  the  Corps  of  Engineers  in 
the  construction  or  reconstruction  of  transportation  and  utility  facilities 
in  advance  of  project  construction  to  preserve  such  areas  from  encroachment 
and  avoid  increased  costs.  Acting  on  advice  from  the  State  of  California 
and  the  Bureau  of  Reclamation,  the  report  listed  irrigation  as  the  major 
water  conservation  purpose  rather  than  M&I  water  supply.  The  Marysville 
Lake  project  was  authorized  by  Congress  in  the  Flood  Control  Act  of  1966, 
in  accordance  with  the  recommendations  in  House  Document  No.  501. 

10.  South  Yuba  Water  Development,  A  Preliminary  Report,  Yuba  County  Water 

Agency,  January  1968.  -  The  Yuba  County  Water  Agency,  in  cooperation  with 
the  South  Yuba  Irrigation  Planning  Committee,  conducted  a  study  of  development 
of  an  alternative  source  of  irrigation  water  supply  for  the  area  south  of 
the  Yuba  River,  to  supplement  and  replace  inadequate  ground  water  supplies. 
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The  study  is  summarized  in  '*South  Yuba  Water  Development,  A  Preliminary 
Report.*'  The  report  concluded  that  ultimate  water  requirements  in  the 
service  area  can  be  satisfied  only  with  reregulation  of  Yuba  River  streamflow, 
which  would  be  provided  by  the  Marysville  Lake  project.  The  report 
recommended  an  interim  diversion  development  to  irrigate  47,000  acres  of 
which  about  41,000  acres  are  presently  supplied  mainly  by  wells;  however, 
no  further  action  has  been  taken  to  implement  the  South  Yuba  Water 
Development  plan. 

11 .  Flood  Plain  Information  Report,  Feather  and  Yuba  Rivers,  Marysville- 

Yuba  City,  California,  Sacramento  District,  Corps  of  Engineers,  June  1968.  - 

At  the  request  of  the  California  State  Reclamation  Board  and  Butte,  Sutter 
and  Yuba  Counties,  the  Corps  of  Engineers  conducted  this  flood  plain 
information  study  of  the  flood  hazard,  due  to  the  Feather  and  Yuba  Rivers, 
in  the  vicinity  of  the  cities  of  Marysville  and  Yuba  City. 

12.  Design  Memorandum  No.  1,  Water  Quality  Control,  Sacramento  District, 

Corps  of  Engineers,  February  1969.  -  Subsequent  to  project  authorization, 
the  Corps  of  Engineers  conducted  studies  to  reappraise  water  quality  control 
measures  at  Marysville  Lake  as  a  possible  project  purpose.  Information 
developed  in  these  studies  is  contained  in  Design  Memorandum  No.  1,  "Water 
Quality  Control."  It  was  concluded  that  water  quality  of  the  Yuba  River 
is  high  and  well  suited  to  existing  and  anticipated  future  beneficial  uses, 
that  the  State  is  actively  pursuing  a  course  to  preserve  the  existing  high 
quality  of  Yuba  River  water,  and  that  storage  of  water  in  Marysville  Lake 
for  water  quality  control  purposes  is  not  needed. 
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13.  Post-Construction  Reservoir  Operation  and  Power  Study,  International 


Engineering  Company,  November  1969.  -  International  Engineering  Company 
prepared  a  revised  and  updated  report  for  the  Yuba  County  Water  Agency  to 
supersede  earlier  reservoir  operation  and  power  studies.  This  report 
Incorporated  revised  designs,  parameters,  and  criteria  for  the  project  as 
constructed  and  requirements  for  minimum  energy  generation  for  the  New 
Colgate  plant  as  stipulated  In  the  power  purchase  contract  between  the 
Yuba  County  Water  Agency  and  Pacific  Gas  &  Electric  Company,  dated  May  1966. 
Irrigation  requirements  were  reduced  In  this  study. 

14.  Design  Memorandum  No.  2,  Hydrology,  Sacramento  District,  Corps  of 
Engineers,  revised  April  1971.  -  Subsequent  to  project  authorization,  the 
Corps  of  Engineers  conducted  detailed  hydrologic  studies  of  the  Yuba  River 
basin.  Information  developed  In  these  studies  Is  contained  in  Design 
Memorandum  No.  2,  “Hydrology , "  revised  April  1971,  and  approved  by  OCE  on 
27  June  1972.  That  memorandum  contains  basic  hydrologic  data,  describes 
development  of  the  standard  project  flood,  the  spillway  design  flood, 
freeboard  criteria,  wave  action,  and  other  hydrologic  information  for  a 
968,000  acre-foot  project  at  the  Browns  Valley  site.  Information  on 
hydrology  in  this  Phase  I  General  Design  Memorandum  supplements  and 
supersedes  information  in  Design  Memorandum  No.  2. 
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APPENDIX  D  -  RECREATION  RESOURCES 


SECTION  I  -  INTRODUCTION 


1.  Purpose  and  scope.  - 

This  appendix  discusses  the  recreation  and  fish  and  wildlife  resources 
potential  of  the  Marysville  Lake  project  located  at  the  Parks  Bar  site  (Figure 
D-1),  It  Identifies  existing  recreation  and  fish  and  wildlife  use  In  the 
project  area;  proposes  a  recreation  and  fish  enhancement  plan;  discusses 
alternative  recreation  development  plans;  and  presents  estimates  of  use, 
benefits,  and  costs  for  the  recommended  and  alternative  recreation  development 
plans.  It  also  describes  environmental  losses  associated  with  the  overall 
project  and  protective  and  mltlgatlve  measures.  Including  lands  and  facilities 
for  mitigation  of  project-related  fish  and  wildlife  damages. 

2.  Authorization.  - 


The  Marysville  Lake  project  was  authorized  for  construction  by  Title  11 
of  the  Rivers  and  Harbors  -  Flood  Control  Act  of  7  November  1966  (Public  Law 
89-789,  89th  Congress,  2nd  Session).  The  authorization  was  modified  by  Section 
159  of  the  Water  Resources  Development  Act  of  1976,  94th  Congress,  2d  Session. 
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3.  Background.  - 


a.  Requirements  of  local  cooperation.  -  The  requirements  for  local 
cooperation  for  recreation  and  fish  and  wildlife.  In  accordance  with  the 
Federal  Water  Project  Recreation  Act,  are  set  forth  In  House  Document  No.  501, 
89th  Congress,  2d  Session,  In  paragraph  10a(3)  of  the  Report  of  the  Chief  of 
Engineers  to  the  Secretary  of  the  Army,  and  are  as  follows: 

”(1)  Administer  project  land  and  water  areas  for  recreation  and  fish 
and  wildlife  enhancement; 

(2)  Pay,  contribute  In  kind,  or  repay  (which  may  be  through  user  fees) 
with  Interest  one-half  of  the  separable  cost  of  the  project  allocated  to 
recreation  and  fish  and  wildlife  enhancement,  the  non- Federal  cost  Involved 
currently  being  estimated  at  $950,000;  and 

(3)  Bear  all  costs  of  operation,  maintenance,  and  replacement  of  recreation 
and  fish  and  wildlife  lands  and  facilities,  the  non-Federal  cost  currently 
being  estimated  at  $94,000  on  an  average  annual  basis. 

b.  Federal  Water  Project  Recreation  Act.  -  Public  Law  89-72,  the  Federal 
Water  Project  Recreation  Act,  was  enacted  on  9  July  1965  just  prior  to  the 
Corps  of  Engineers  submitting  to  Congress  the  survey  report  upon  which 
authorization  was  based.  The  law  specifies  two  separate  types  of  financing 
for  recreation  and  fish  and  wildlife  enhancement  as  a  part  of  water  resources 
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projects.  In  Section  1,  the  law  specifies  that  project  construction  agencies 
should  encourage  non-Federal  public  bodies  to  participate  with  the  Federal 
construction  agency  In  the  costs  and  administration  of  outdoor  recreation 
and  fish  and  wildlife  enhancement  areas  and  facilities  unless  such 

areas  or  facilities  are  Included  or  proposed  for  Inclusion  within  a  national 
recreation  area,  or  are  appropriate  for  administration  by  a  Federal  agency 
as  a  part  of  the  national  forest  system,  as  a  part  of  the  public  lands 
classified  for  retention  In  Federal  ownership,  or  In  connection  with  an 
authorized  Federal  program  for  the  conservation  and  development  of  fish  and 
wildlife.” 

c.  Non-Federal  agency  administration.  -  The  California  Resources 
Agency,  by  letter  dated  29  June  1966  to  Sacramento  District,  indicated  their 
Intent  ”...  to  provide  the  necessary  leadership  In  furnishing,  for  the 
Marysville  Lake  Project,  the  assurances  of  local  cooperation  required  by  the 
Federal  Water  Project  Recreation  Act."  In  a  letter  dated  4  May  1971  the 
Resources  Agency  reversed  that  position,  stating  that  they  did  not  feel  that 
”  .  .  .  participation  in  any  proposed  recreation  facilities  at  Marysville 
Reservoir  can  be  deemed  necessary  and  desirable  by  the  state.”  The 
Department  of  Parks  and  Recreation  confirmed  this  latter  position  In  a 
letter  dated  3  June  1976. 

For  plans  based  on  non-Federal  participation,  the  extent  of  non-Federal 
cost-sharing  participation  In  both  initial  and  future  phases  of  recreation 
development  determines  the  amount  and  the  quality  of  facilities  that  can  be 
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developed.  Without  non-Federal  participation,  the  Federal  VJater  Project 
Recreation  Act,  Public  Law  89-72,  prohibits  inclusion  of  recreation  and  fish 
and  wildlife  enhancement  as  project  purposes.  Thus,  without  non-Federal 
participation,  recreation  development  would  be  limited  to  minimum  facilities 
for  public  health  and  safety.  This  minimum  development  would  not  constitute 
a  recreation  purpose.  However,  recreation  and  fish  and  wildlife  enhancement 
may  be  included  as  part  of  another  authorized  Federal  program  without  non-Federal 
cost  sharing  or  administration,  as  described  in  paragraph  3b. 

In  the  absence  of  non-Federal  cost-sharing  for  recreation.  Public  Law 
89-72  permits  the  Corps  of  Engineers  to  acquire  all  the  lands  needed  to  develop 
the  full  recreation  potential  of  the  project.  The  Corps  may  retain  these  lands 
for  10  years  after  the  project  becomes  operational  and  may  enter  into  cost-sharing 
agreements  with  non-Federal  interest  to  provide  recreation  development  during  that 
period.  If  agreements  for  recreation  development  are  not  executed  during  this 
10-year  period,  the  Corps  may  use  these  lands  for  other  lawful  purposes  or  may 
dispose  of  them. 

d.  Federal  agency  administration.  -  For  plans  based  on  other  Federal 
agency  administration,  the  number  and  quality  of  facilities  to  be  developed  are 
determined  through  advice  received  from  the  other  Federal  agencies  concerning 
authorized  Federal  programs  which  they  administer  and  the  appropriate  contribution 
from  the  water  resources  project  which  they  would  administer. 

Through  recent  coordination  with  the  Fish  and  Wildlife  Service,  National 
Marine  Fisheries  Service,  and  the  California  Department  of  Fish  and  Game,  fish 
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enhancement  features  have  been  identified  and  included  in  the  project  that  the 
Fish  and  Wildlife  Service  would  administer  in  connection  with  other  authorized 
Federal  programs . 

e.  Fish  and  wildlife>  -  The  specific  enhancement  features  discussed  above 
were  developed  through  recent  coordination.  At  the  time  the  project  was 
authorized,  the  Chief  of  Engineers  wrote  the  State  of  California  (letter  dated 
12  July  1965,  published  in  House  Document  No.  501)  as  follows. 

Your  recommendations  relative  to  recreation  and  fish 
and  wildlife  enhancement  and  mitigation  are  noted  in 
particular.  You  may  be  assured  that  these  matters 
will  receive  full  and  careful  consideration  during 
the  preconstruction  planning  stage,  if  the  project  is 
authorized  by  Congress.  I  am  confident  that  a  mutually 
acceptable  plan  of  development  for  these  project 
purposes  can  be  worked  out  at  that  time. 

Additional  information  on  mitigation  and  enhancement  programs  is  presented 
in  Section  VII. 

4.  Alternative  recreation  development.  - 

The  alternatives  are  summarized  in  this  paragraph  and  discussed  in  more 
detail  in  Section  III. 
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a.  Optimum  development  with  non-Federal  participation.  -  Full  development 


of  the  project  for  recreation  and  fish  and  wildlife  enhancement  purposes 
could  be  accomplished  In  a  joint  Federal  -  non~Federal  program  to  provide 
the  facilities  necessary  to  develop  the  full  public  use  potential  of  the 
project,  Including  the  Yuba  River  below  the  afterbay.  Facilities  would  be 
developed  for  such  activities  as  camping,  picnicking,  boating,  swimming, 
fishing,  and  hiking.  This  plan  cannot  be  Implemented  since  there  Is  no 
non-Federal  public  agency  willing  to  participate  In  costs  of  development 
or  administration  of  completed  facilities,  as  required  by  Public  Law  89-72 
and  the  project  authorization. 

b.  Recommended  development.  -  The  recommended  development  plan  consists 
of  a  scaled-down  version  of  the  optimum  development  plan  for  the  Yuba  River 
downstream  from  the  afterbay  and  a  minimum  development  for  public  health  and 
safety  at  the  lake.  The  Yuba  River  development  will  consist  primarily  of 
general  recreation  facilities,  with  substantial  facilities  for  fishermen  access, 
and  will  be  developed  jointly  with  and  operated  and  maintained  by  Yuba  County. 

The  lake  facilities  will  be  administered  by  the  Corps  of  Engineers. 

c.  Single-purpose  recreation  alternative.  -  Two  single-purpose  alternatives, 
which  would  provide  essentially  the  same  amount  of  use  as  the  selected  plan, 
were  investigated.  One  plan  consists  of  a  river  corridor  with  river  access 
sites  from  Englebrlght  Dam  to  the  mouth  of  the  Yuba  River.  The  second  plan 
consists  of  a  lake  at  the  Browns  Valley  site  and  a  river  corridor  with  access 
sites  downstream  to  the  mouth  of  the  Yuba  River. 
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SECTION  II  -  DESCRIPTION  OF  PROJECT  AREA 


5.  Project  location,  - 

The  project  area  lies  at  the  western  edge  of  the  Sierra  Nevada  foothills 
about  15  miles  northeast  of  Marysville,  California,  on  the  Yuba  River 
(Figure  D-1).  The  main  damsite  is  about  6  miles  upstream  from  the  existing 
Daguerre  Point  Debris  Dam  and  about  16  miles  and  4  miles  downstream  from  New 
Bullards  Bar  Dam  and  Englebright  Dam,  respectively. 

6.  Climate*  - 


Climate  of  the  project  area  is  typical  of  the  east  side  of  the  Sacramento 
Valley.  Susmers  are  dry  with  temperatures  reaching  lOO^F  (38®C),  and  winters 
are  wet  with  freezing  temperatures  not  unusual*  Precipitation  occurs  mostly 
as  rainfall  between  October  and  March  (85  percent  of  total)*  Between  the 
100  and  1,500-foot  elevations,  the  average  annual  precipitation  ranges  from 
25  to  40  inches*  Winds  are  generally  light,  rarely  exceeding  15-20  miles 
per  hour  during  the  summer* 

7*  Topography,  geology,  seismicity,  and  soils*  - 

The  project  area  is  part  of  the  Yuba  River  watershed,  an  area  encompassing 
about  1,350  square  miles  and  primarily  drained  by  the  North,  Middle,  and 
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South  Yuba  Rivers.  Steep-sided  cliffs  with  heights  up  to  2,500  feet  dominate 
the  topography  at  the  eastern  end  of  the  project.  The  western  topography  is 
open  and  gently  rolling.  Lee  Hill  and  Howard  Hill  are  the  predominant  features. 
From  the  eastern  to  the  western  ends  of  the  project  area  the  riverbed  drops 
from  550  feet  rasl  to  200  feet  msl. 

Man-made  features  characterize  the  project  lands  downstream  of  the 
afterbay.  Dredge  tailings  occupy  much  of  the  area  along  the  lower  Yuba 
River.  They  lie  in  symmetrical  piles  as  high  as  100  feet  often  separated 
from  each  other  by  networks  of  channels  and  ponds  with  no  surface  inlets 
or  outlets.  Hydraulic  raining  during  the  last  25  years  has  helped  shape 
the  landscape  near  Smartville  and  Timbuctoo.  There,  several  steep,  bare 
cliffs  remind  the  residents  and  visitors  of  the  earlier  days  of  hydraulic 
mining  methods  which  washed  away  great  amounts  of  material  to  recover  gold. 

The  Yuba  River  flows  through  a  narrow  rock-walled  canyon  in  the  eastern 
project  area  to  just  downstream  of  the  damsite  where  the  river  enters  the 
wider  flood  plain  in  the  Sacramento  Valley.  Dry  Creek  flows  through  a  less 
rugged  canyon  which  is  generally  scoured  to  bedrock  and  joins  the  Yuba  River 
in  the  widened  flood  plain  downstream  of  the  afterbay. 

8.  Land  use.  - 

Much  of  the  land  use  in  the  project  area  is  agricultural.  Nonirrigated 
field  crops  such  as  wheat,  alfalfa,  oats,  and  barley  are  groi^m  principally 
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on  the  valley  floor.  The  foothills  support  ranj^eland,  with  cattle  grazing; 
the  principal  agricultural  activity.  The  University  of  California  maintains 
the  5,370~acre  Sierra  Foothill  Range  Field  Station  in  the  area  west  of 
Englebrlght  Lake  and  north  of  Timbuctoo  Bend.  About  13  percent  (740  acres) 
of  the  lands  owned  by  the  Field  Station  would  be  Inundated  by  the  Marysville 
Lake  project  at  gross  pool,  and  an  additional  7  percent  (400  acres)  would  be 
acquired  for  project  purposes. 

Limited  nonagricultural  land  uses  occur  in  and  around  the  project  area. 

Yuba  Goldfields,  Inc. ,  has  been  mining  for  gold  at  the  dredge  tailings  downstream 
from  the  project  in  the  vicinity  of  Hammonton.  Several  sand  and  gravel  operations 
are  located  along  the  Yuba  River  between  Englebrlght  Dam  and  Marysville.  The 
Marysville-Yuba  City  urban  complex  lies  at  the  confluence  of  the  Yuba  and 
Feather  Rivers,  and  there  is  limited  residential  development  in  the  nearby 
communities  of  Browns  Valley  and  Smartville.  Beale  Air  Force  Base  (AFB) 
maintains  a  23,500-acre  military  base  southwest  of  the  project  area. 

Large  acreages  of  public  lands  occur  south  and  east  of  the  project  area. 
Spenceville  Wildlife  Management  and  Recreation  Area,  which  encompasses  11,213 
acres  south  of  the  project  area,  is  administered  by  the  California  Department 
of  Fish  and  Game.  The  Malakoff  Dlgglns  State  Historic  Park  encompasses  2,600 
acres  in  the  Sierras,  about  50  miles  east  of  the  project  area,  and  is 
administered  by  the  California  Department  of  Parks  and  Recreation.  Three 
National  Forests  -  Plumas,  Tahoe,  and  Eldorado  -  cover  extensive  acreage  in 
the  Sierra  25  to  50  miles  east  of  the  project  area. 
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9.  Accessibility ♦  - 

State  Highway  20  provides  the  principal  access  to  the  project  area  from 
Marysville  and  Yuba  City,  which  are  located  about  15  and  17  miles  southwest 
of  the  lake,  respectively*  An  extensive  system  of  freeways  and  other  highways 
connects  metropolitan  Sacramento  (40  miles  south  of  Marysville) ,  the  San 
Francisco  Bay  area  to  the  southwest,  and  other  population  centers  with  the 
city  of  Marysville.  Travellers  from  Grass  Valley  and  other  points  east  can 
reach  the  project  area  via  State  Highway  20;  persons  from  foothill  cities  to 
the  north  of  the  project  area  can  gain  access  via  County  Road  No.  8,  Marysville 
Road.  The  California  Department  of  Transportation  has  been  studying  improving 
access  along  State  Highway  20,  and  along  State  Highway  70  from  Sacramento  to 
Marysville. 

10.  Recreation  resources.  - 


Limited  public  access  currently  restricts  recreation  activities  along 
the  Yuba  River  and  its  tributaries.  Some  informal  access  can  be  gained  from 
State  Highway  70  and  the  county  roads,  and  both  Yuba  Goldfields,  Inc.  (at 
Hammonton),  and  the  U.C.  Sierra  Foothill  Range  Field  Station  allows  limited 
use  of  its  lands.  Recreational  uses,  including  hunting,  fishing,  boating, 
canoeing,  kayaking,  rafting,  swimming,  gold  panning,  and  nature  study,  occur 
where  access  to  the  river  and  its  tributaries  can  be  gained.  The  more  easily 
accessible  foothill  woodlands  dominating  the  project  area  also  support  hunting, 
bicycling,  horseback  riding,  and  various  nature  study  activities.  Fishing 
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is  the  most  popular  of  the  recreational  uses  in  the  area.  People  fish  the 
Yuba  River  and  its  tributaries  throughout  the  year  for  salmon,  American 
shad,  trout,  steelhead,  catfish,  sraallmouth  bass,  and  green  sunfish. 

1 1 .  Cultural  resources.  - 

Cultural  resources  of  the  project  area  derive  primarily  from  the  Maidu 
Indian  tribes  which  formerly  Inhabited  the  area  and  from  the  gold  mining 
era*  Both  reconnaissance  and  detailed  surveys  of  cultural  resources  of  the 
project  area  were  conducted  for  the  Corps  of  Engineers. (3)  These  surveys  located 
and  recorded  430  sites,  as  follows: 


Prehistoric 

Historic 

Total 

Within  gross  pool 

113 

132 

245 

Above  gross  pool  in  project 

area  124 

61 

185 

Total 

237 

193 

430 

12.  Water  resources.  - 

Hydrology  of  the  Yuba  River  in  the  vicinity  of  the  project  area  is 
characteristic  of  general  conditions  found  along  the  west  side  of  the  Sierra 
Nevada  mountain  range.  Below  4,000  feet  elevation  precipitation  falls  as 
rain  while  generally  above  this  elevation  winter  precipitation  falls  as  snow. 
Highest  streamflows  generally  occur  from  February  to  May  due  to  water  holding 
capacity  of  the  watershed  and  spring  snowmelt  at  higher  elevations.  New 

NOTE:  Numbers  in  parentheses  refer  to  references  cited 
at  the  end  of  this  Appendix. 


D-11 


Bullards  Bar  Lake  and  Englebright  Lake  are  reservoirs  on  the  North  and 
raainstem  Yuba  River,  with  total  storage  capacities  at  960,000  and  70,000 
acre-feet,  respectively*  Eight  other  reservoirs  are  located  in  the  river 
basin  and  are  utilized  for  power  production,  irrigation,  water  supply, 
recreation,  and  related  purposes*  The  following  tabulation  shows  the  average 
flow  in  cubic  feet  per  second  (cfs)  of  the  Yuba  River  below  the  Marysville 
Lake  project,  including  pre-  and  post-New  Bullards  Bar  flows*  In  addition, 
post-Marysville  Lake  flows  are  projected* 


Average  Annual  Discharges  ]J 

(cfs) 


Month 

Pre-Bullards 
Oct  49  -  Nov 

Bar: Post-Bullards  Bar 
70  ;Dec  70  -  Nov  74  2/ 

: Post-Marysville  Lake 
: (Partial  Impairments 
:  70Z  YCWA  UsaRe)  4/ 

January 

4,945 

5,165 

3,135 

February 

5,541 

3,801 

3,952 

March 

4,086 

4,117 

3,500 

April 

4,904 

3,462 

2,163 

May 

5,182 

1,671 

2,898 

June 

2,661 

2,191 

2,055 

July 

527 

1,583 

1,474 

August 

258 

1,942 

878 

September 

316 

1,587 

1,492 

October 

599 

1,578 

1,512 

November 

972 

2,592 

1,699 

December 

3,490 

3,798 

2,147 

^  Discharge  readings  from  Oct*  1949  to  Sept*  1957  obtained  from  2 

miles  upstream  from  the  mouth  of  the  Yuba  River*  Readings  from 
Oct*  1937  to  present  obtained  5  miles  downstream  from  confluence 
of  Dry  Creek  and  the  Yuba  River*  (4)  (11)  (12) 

2J  Since  this  is  not  necessarily  a  representative  period,  these 
figures  are  not  strictly  comparable* 

14  May  1976  U*S*  Bureau  of  Reclamation  Study,  Gross  Pool  Elevation 
560,  Minimum  Pool  273,000  acre-feet* 

4/  See  Reference  (1)  for  discussion  of  these  conditions* 
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The  quality  of  water  in  a  stream  such  as  the  Yuba  primarily  depends  on 
the  relative  volume  of  flow  in  the  stream  and  the  quantity  of  pollutants 
discharged  into  the  stream.  Municipal  wastes.  Industrial  wastes  (mining 
and  lumber  mills),  erosion,  and  irrigation  return  flows  constitute  the 
major  sources  of  potential  pollution  along  the  Yuba  River.  An  earlier 
evaluation  of  mining  and  lumber  operations  showed  that  pollutants  from 
these  sources  are  controlled  to  such  an  extent  that  they  do  not  present 
any  potential  for  lowering  the  quality  of  the  Yuba  River  water. (7)  This 
conclusion  was  partially  based  on  the  assumption  that  there  are  few  such 
remaining  operations  working  in  the  area.  Renewal  of  mining  activity  or 
substantial  increases  in  logging  activity  could  alter  this  situation.  Water 
quality  in  the  Yuba  River  is  discussed  in  detail  in  Appendix  G.  Irrigation 
return  flow  enters  the  Yuba  from  Dry  Creek,  and  constitutes  a  good  portion 
of  the  water  in  the  creek  during  the  summer.  Since  irrigation  return  flows 
often  contain  high  amounts  of  fertilizers,  inorganic  salts,  and  pesticides, 
the  algal  blooms  often  observed  in  Dry  Creek  in  summer  probably  result  from 
the  nutrients  in  the  return  flow. 

Water  quality  data  for  the  Yuba  River  at  Marysville,  based  on  monthly 
sampling  average  for  the  1966  through  1970  period,  show  Yuba  River  water 
to  have  low  salinity  and  low  boron  concentrations,  fairly  low  amounts  of 
dissolved  nutrients  (nitrogen  and  phosphorus)  that  typically  cause  eutrophication, 
and  high  concentrations  of  dissolved  oxygen.  These  characteristics  all  indicate 
good  water  quality.  The  water  quality  of  the  Yuba  during  low  flow  periods 
has  Improved  since  the  completion  of  the  New  Bullards  Bar  Dam  in  1970.  The 
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flow  throughout  the  year  is  more  constant,  and  the  water  is  clearer  and  colder, 
with  a  lower  mineral  content, (6) 

The  Corps  of  Engineers  conducted  a  sampling  and  analysis  program  in  the 
project  area  to  determine  current  water  quality;  results  are  discussed  In 
Appendix  G,  The  program  includes  stream  sampling  in  the  Yuba  River  below 
Engleb right  Dam,  near  the  mouth  of  Dry  Creek,  and  near  the  mouth  of  Deer  Creek, 
and  monthly  sampling  at  New  Bullards  Bar  and  Englebright  Lakes.  Results 
confirm  that  water  quality  is  generally  good  except  that  chlorinated  hydrocarbons 
were  somewhat  high  in  May  and  June  1976  sampling.  Temperature  profiles  for 
Englebright  Lake  and  New  Bullards  Bar  Lake  show  the  development  of  a  thermocline 
as  summer  progresses,  with  the  lakes  overturning  and  becoming  isothermal  in 
winter, 

Yuba  River  water  temperatures  are  of  particular  concern  due  to  the  cold 
temperatures  required  by  salmon  and  steelhead  and  the  fact  that  other  fish 
species  with  different  temperature  requirements  are  also  present.  In 
addition,  agricultural  water  users  desire  water  temperatures  during  the  growing 
season  suitable  for  agricultural  production,  particularly  for  rice.  Historical 
water  temperatures  and  simulation  studies  for  conditions  with  the  Marysville 
Lake  project  are  discussed  In  Appendix  G. 

The  Corps  of  Engineers  contracted  with  BEAK  Consultants,  Inc.,  in  December 
1975  to  conduct  a  8tudy(2)  to  determine  the  levels  of  mercury,  lead,  and 
boron  in  water,  sediments,  plants,  and  animals  in  the  project  area  and  the 
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probability  that  inundation  of  gold  raining  dredge  tailings  by  the  project 
and  excavation  of  the  riverbed  for  construction  might  release  undesirable 
amounts  of  these  elements  into  the  environment.  The  concentrations  of  mercury 
in  water,  sediments  and  biological  materials  were  not  greater  than  concentrations 
measured  in  comparable  areas  in  California,  and  while  some  fish  exceeded  U.S. 

Food  and  Drug  Administration  (FDA)  guidelines  for  human  consumption,  this 
cazmot  be  considered  unusual  in  light  of  measurements  made  elsewhere  in 
California. (2)  Lead  was  present  in  detectable  amounts  in  some  sediment  samples, 
algae,  and  willow  leaf  samples.  However,  the  concentrations  of  lead  measured 
were  low  and  comparable  with  values  measured  in  other  unurbanized  areas  in 
California.  Boron  levels  in  water  were  well  below  the  national  average  and 
considerably  less  than  the  averages  for  the  Sacramento  River.  Results  of 
this  study  are  discussed  in  detail  in  Appendix  G. 

Ground  water  supplies  in  the  project  area  are  of  good  quality,  with  few 
localized  areas  showing  a  relatively  high  mineral  content.  Ground  water 
levels  have  declined  in  recent  years,  as  discussed  in  Appendix  J« 

13.  Biological  resources.  - 

The  vegetative  setting  of  the  project  area  is  primarily  the  foothill 
woodland  community  type,  with  riparian  vegetation  along  the  watercourses, 
all  modified  by  agricultural  activities  typical  of  the  western  Sierra 
foothills. (1)  The  foothills,  while  less  productive  than  the  more  fertile 
agricultural  lands  of  the  valley,  provide  grazing  for  domestic  animals  and 
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habitat  for  many  species  of  terrestrial  and  aquatic  wildlife.  Deer,  quail, 
turkey,  and  salmon  are  notable  fish  and  wildlife  species  inhabiting  the  project 
area.(l)  They  provide  considerable  outdoor  recreation  opportunities  for  hunters 
and  anglers.  Other  fish,  including  anadromous  steelhead,  American  shad  and 
striped  bass,  provide  additional  fishing  opportunities.  The  other  numerous, 
though  often  Inconspicuous,  terrestrial  wildlife  species  provide  some  additional 
hunting  opportunities  and  nonconsuraptive  wildlife  uses  such  as  bird  watching 
and  nature  study.  Additional  information  on  biological  resources  in  the 
project  area  is  contained  in  Section  VII.  A  detailed  listing  of  flora  and 
fauna  in  the  project  area  is  provided  in  the  report  by  BEAK  Consultants, 

Inc. (1) 
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SECTION  III  -  PROJECT  DATA 


14.  Lake  data.  - 


Elevation 

Surface  Area 

Storage  Capacity 

(feet) 

(acres) 

(acre-feet) 

Inactive  Pool 

455 

3350 

367,000 

Normal  Recreation  Pool  (Avg.) 

545 

6240 

820,000 

Gross  Pool 

560 

6640 

916,000 

15.  Normal  recreation  pool.  - 


At  normal  recreation  pool,  which  is  the  average  pool  in  the  April  through 
August  period  the  lake  would  be  about  13  miles  long,  with  64  miles  of  shoreline 
and  a  maximum  depth  of  340  feet.  The  average  end-of-month  elevations  and 
surface  areas,  based  on  the  U.S.  Bureau  of  Reclamation  operation  studies, 
would  be  as  follows: 


Month 

Elevation 

(feet) 

Surface  A 
(acres) 

April 

545 

6,240 

May 

547 

6,290 

June 

546 

6,260 

July 

544 

6,210 

August 

541 

6,130 

The  storage  frequency  by  months  and  stage  duration  for  the  recreation  are 
shown  in  Figures  D-2  and  D-3,  respectively.  The  data  presented  in  these 
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figures  were  used  In  planning  the  location  of  recreation  facilities  and 
supporting  utilities  and  in  developing  the  optimum  recreation  plan.  The 
interrelationship  of  seasonal  pool  elevations,  seasonal  visitation,  and 
facility  location  affects  the  quality  of  the  recreation  development. 

1 6 .  Afterbay.  - 

The  afterbay  impoundment  would  have  a  length  of  about  3  miles,  extending 
from  the  afterbay  dam  location  at  Long  Bar  upstream  to  Parks  Bar,  and  would 
have  a  surface  area  of  approximately  1080  acres  at  gross  pool.  Power  operation 
studies  indicate  that  the  afterbay  would  fluctuate  daily,  with  a  gradual  increase 
in  water  level  during  the  week  to  about  gross  pool  storage  (54,200  acre-feet 
for  Stage  I)  and  a  decrease  over  the  weekend  to  about  inactive  pool  storage 
(9,300  acre-feet),  a  vertical  fluctuation  of  about  55  feet.  Because  of  the 
large  dally  pool  fluctuation  and  the  accompanying  safety  hazards,  public 
recreation  and  fish  and  wildlife  uses  of  the  afterbay  are  not  appropriate. 
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SECTION  IV  -  RECREATION  MARKET  AREA  AND  ATTENDANCE  -  LAKE  AREA 


17.  Recreation>  market  area  and  population.  - 

An  area  within  a  50  road-mile  radius  of  the  project  is  defined  as  the 
project  market  area  (Figure  D-4).  Eighty  percent  of  the  day  use  and  50 
percent  of  the  overnight  use  are  expected  to  originate  from  this  area.  Much 
of  the  remaining  day  and  overnight  use  is  expected  to  come  from  as  far  away 
as  the  San  Francisco  Bay  area,  or  a  150  road-mile  radius  from  the  project. 
Population  within  this  150  road-mile  radius  is  expected  to  develop  as 
follows: 


Year 

1975 

1990 

2020 


Population  (in  millions) 

5.1 

6.0 

8.7 


Selected  population  concentrations  in  the 
distances  from  the  project,  and  available 
following  tabulation. 


area,  their  approximate  road -mile 
population  data  are  shown  in  the 
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Population 


Miles 


1970 


1975 


Beale  AFB 
Marysville 
Yuba  City 
Oroville 
Chico 

Sacramento  SMSA  1_/ 
Stockton  SMSA  2/ 

San  Francisco  SMSA  3/ 


8 

17 

19 

37 

58 

57 

111 

150 


6,975  5/ 


9,353  4/ 
13,986  4/ 
7,536  4/ 
19,580  4/ 


800,592  4/ 
290,208  4/ 
3,109,519  4/ 


3,124,800  6/ 


879,100  6/ 
302,000  6/ 


1_/  Sacramento  Standard  Metropolitan  Statistical  Area:  Placer,  Sacramento 
and  Yolo  Counties. 

_2/  Stockton  SMSA:  San  Joaquin  County. 

V  San  Francisco  SMSA:  Alameda,  Contra  Costa,  Marin,  San  Francisco,  and 
San  Mateo  Counties. 

M  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  1971.  Number  of 
Inhabitants,  1970  Census  of  Population,  California. 

V  Major  Rowland,  Information  Officer,  Beale  AFB,  November  1975. 
California  Department  of  Finance,  Population  Research  Unit,  Advance 
Report,  Report  75  E-2,  October  1975. 


18.  Alternative  recreation  resources.  - 


Three  National  Forests  (Eldorado,  Plumas,  and  Tahoe)  and  five  large 
lakes  (Camp  Far  West,  Englebright,  Folsom,  New  Bullards  Bar,  and  Oroville) 
are  within  an  hour's  travel  time  of  the  project  site  by  automobile.  Recent 
use  and  facility  data  for  these  areas  are  shown  in  the  next  tabulation. 


D-20 


Name  of  Facility 

Campsites 

Picnic  Sites 

Use 

Year 

Eldorado  N.F. 

1050  1/ 

225  1/ 

3,011,200 

1/ 

1974 

Plumas  N.F. 

1275  1/ 

135  1/ 

NA 

NA 

Tahoe  N.F. 

2300  1/ 

455  1/ 

4,341,200 

1/ 

1974 

Camp  Far  West  Reservoir 

50  2/ 

110  2/ 

102,000 

2/ 

1974 

Englebrlght  Lake 

— 

50  4/ 

120,800 

4/ 

1975 

Lake  Folsom 

150  3/ 

NA 

2,395,200 

3/ 

Jul  74-Jun 

Lake  Oroville  6/ 

250  5/ 

125  2/ 

765,000 

3/ 

It  fl 

New  Bullards  Bar  Reservoir  130  2/ 

60  2/ 

80,000 

1/2/ 

1975 

j^/  U.S.  Forest  Service  data. 

2/  California  Dept,  of  Water  Resources,  Davis-Grunsky  Section,  data. 

V  California  Dept,  of  Parks  and  Recreation  data. 

4/  U.S.  Army  Corps  of  Engineers,  data. 

5/  Southern  California  Auto  Club  data. 

6/  Includes  Thermal! to  Afterbay. 

NA  Data  not  available. 


In  addition  to  the  five  lakes  discussed  above,  two  other  large  scale  multiple- 
purpose  dams  are  under  construction  within  150  miles  of  Marysville  Lake: 

Auburn  Dam,  upstream  of  Folsom  Lake  on  the  American  River;  and  New  Melones 
Dam  on  the  Stanislaus  River. 


The  network  of  rivers  in  the  Sacramento  Valley  and  the  Sacramento-San 
Joaquin  Delta  into  which  they  flow  are  also  major  recreation  resources  in 
the  project  area.  The  three  rivers  that  are  the  major  components  of  this 
network  are  the  Sacramento,  Feather,  and  Yuba  Rivers.  These,  with  the 
Delta  waterways,  provide  a  variety  of  waterborne  and  shore-based  recreation 
opportunities  which  Include  fishing,  boating,  waterskiing,  swimming,  picnicking, 
camping,  bicycling,  hiking,  and  horseback  riding. (9) 

A  variety  of  other  outdoor  recreation  opportunities  exist  within  about  an 
hour’s  driving  time  from  the  project.  Most  of  the  major  attractions  in  this 
group  are  categorized  and  listed  below. 
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California  Department  of  Parks  and  Recreation  Areas 


Bidwell  Mansion  State  Historic  Park 
Camillus  Nelson  State  Historic  Farm 
Colusa-Sacramento  River  Recreation  Area 
Governor’s  Mansion 

Malakoff  Diggins  State  Historic  Park 
Old  Sacramento  State  Historic  Park 
State  Indian  Museum 
Sutter’s  Fort  State  Historic  Park 

Wildlife  Areas 


Sacramento  National  Wildlife  Refuge 
Colusa  National  Wildlife  Refuge 
Delevan  National  Wildlife  Refuge 
Sutter  National  Wildlife  Refuge 
Grey  Lodge  Wildfowl  Management  Area 
Spenceville  Wildlife  Management  Area 

Lake  Areas 


Camp  Far  West  Reservoir 

Collins  Lake 

Folsom  and  Nimbus  Lakes 
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Lake  Francis 


Lake  of  the  Pines 
Lake  Oroville 
Lake  Wildwood 
Rollins  Reservoir 
Royal  Pines  Lake 
Sly  Creek  Lake 

Upper  &  Lower  Scotts  Flat  Reservoir 

19.  Recreation  opportunities. 

The  optimum  land  development  for  Marysville  Lake  would  provide  opportunities 
for  camping,  picnicking,  boating,  swimming,  fishing,  hiking,  bicycling,  and 
horseback  riding.  Support  facilities  such  as  camping  areas,  picnic  areas, 
boat  ramps,  beaches,  fish  cleaning  stations,  and  trails  should  enhance 
recreational  opportunities.  The  recreation  use  received  at  similar  Corps 
projects,  local  and  nationwide,  indicates  that  facilities  at  the  Marysville 
Lake  project  would  receive  adequate  use.  The  following  paragraph  presents 
estimates  of  use  for  this  project  and  discusses  the  estimating  methodology. 

It  should  be  noted  that  there  is  no  non-Federal  sponsor  for  recreation  at 
the  lake;  and  only  minimum  facilities  for  health  and  safety  will  be  provided. 
Accordingly,  use  estimates  for  the  optimum  and  recommended  plans  for  the  lake 
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vary  widely. 


20.  Estimates  of  recreation  use. 


As  previously  discussed,  this  appendix  describes  optimum  and  recommended 
recreation  development  plans.  The  recreation  use  expected  at  the  lake  for 
these  two  plans  and  for  the  fish-  and  v/ildlife-related  activities  is  tabulated 
below.  Estimated  use  for  the  Englebright  portion  of  the  lake  (150,000 
recreation  days)  is  not  included  since  this  use  would  occur  with  or  without 
the  Marysville  Lake  project. 


General  Recreation  and  Fish  and  Wildlife  Use 
(in  recreation  days) 

Recreation  Use  Fish  and  Wildlife  Use 


Year 

Optimum  Plan  1/ 

Recommended 

Hatchery 

Hunting 

1990 

350,000 

70,000 

65,000 

5,000 

1993 

390,000 

150,000 

100,000 

5,000 

2000 

400,000 

150,000 

110,000 

5,000 

2010 

450,000 

150,000 

120,000 

5,000 

2020 

500,000 

150,000 

130,000 

5,000 

2030 

550,000 

150,000 

140,000 

5,000 

2040 

600,000 

150,000 

150,000 

5,000 

2050 

650,000 

150,000 

160,000 

10,000 

2060 

750,000 

150,000 

170,000 

10,000 

2070 

800,000 

150,000 

180,000 

10,000 

2080 

900,000 

150,000 

190,000 

10,000 

2090 

1,000,000 

150,000 

200,000 

10,000 

]J  Includes  reservoir  fishing  -  12  percent  of  total. 


The  expected  recreation  use  for  the  optimum  development  plan  was  estimated 
by  using  methods  discussed  in  **Plan  Formulation  and  Evaluation  Studies  - 
Recreation,”  U.S.  Army  Corps  of  Engineers,  197A.(8)  Basically,  this  methodology 
calls  for:  (a)  selecting  existing  projects  similar  to  the  planned  project; 
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(b)  determining  the  recreation  use  characteristics  of  those  projects;  (c) 
identifying  zones  from  which  the  similar  projects'  use  originates  (market 
area) ;  (d)  determining  the  per  capita  use  rate  for  these  zones  (Figure  D-3) 
(e)  applying  a  similar  market  area  and  per  capita  use  rate  to  the  planned 
project;  and  (f)  projecting  the  recreation  use  of  the  planned  project  using 
the  applied  per  capita  use  rates  and  the  accepted  population  estimates  for 
the  market  area  zones. 

Since  there  is  no  non-Federal  sponsor  for  recreation  at  the  lake,  the 
recommended  plan  includes  only  development  of  facilities  for  public  health 
and  safety,  primarily  at  the  ends  of  existing  roads,  and  relocation  of 
Inundated  facilities  at  Englebrlght  Lake.  It  is  estimated  that  annual 
recreation  use  would  be  150,000  recreation  days,  or  about  10,000 
recreation  days  of  use  for  each  developed  road-end.  It  is  expected  that 
a  marina  and  related  facilities  will  be  operated  by  a  concessionaire 
at  the  lake  to  provide  the  public  with  certain  services. 

Project  recreational  uses  related  specifically  to  fish  and  wildlife 
Include  hatchery  visitation  and  hunting  on  project  lands  managed  for 
wildlife.  The  1993  estimate  of  100,000  recreation  days  of  hatchery 
visitation  was  based  on  existing  visitation  use  estimates  at  the 
Hindus  and  Feather  River  hatcheries.  (In  FY  1974  visitation  use  at 
the  Nimbus  and  Feather  River  hatcheries  totaled  81,600  and  101,300, 
respectively.)  Initial  recreation  days  of  hunting  at  the  reservoir 
are  estimated  to  be  3,000.  For  the  purposes  of  this  appendix, 
reservoir  fishing  is  considered  a  general  recreational  activity. 
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The  maximum  number  of  people  who  could  use  the  facilities  at  the 


lake  in  one  day  without  degrading  the  areas  is  estimated  to  be 
about  2,700.  The  ultimate  design  day  figure  for  use  of  hatchery 
visitation  facilities  is  1,800. 
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SECTION  V 


RECREATION  MARKET  AREA  AND  ATTENDANCE  -  LOW.R  YUBA  RIVER 


21.  Recreation  market  area  and  population.  - 

The  river  portion  of  the  project  is  considered  to  have  a  market  area 
of  50  miles  (Figure  D-4) ,  although  there  will  be  some  use  from  more 
distant  origins.  Based  on  recent  data  collected  by  the  Corps  of  Engineers 
and  Sacramento  County  concerning  recreation  use  on  the  American  River  in 
the  vicinity  of  Sacramento  during  the  summer  of  1975,  it  is  anticipated  that 
over  80  percent  of  the  river  users  would  originate  from  within  a  50  road-mile 
distance  from  the  river.  The  geographic  boundary  of  the  market  area  was 
established  by  Including  the  adjacent  census  divisions  with  major  population 
centers  located  within  50  road-miles  of  the  nearest  access  site  on  the  Yuba 
River.  Population  estimates  for  the  market  area  for  the  period  1990  to  2020 
are  based  on  California  Department  of  Finance  Population  Projections,  Alternative 
Series  D-100. (5)  From  2030  to  2090,  population  growth  is  expanded  at  a  rate  of 
1.1  percent  per  year.  The  following  tabulation  shows  the  estimated  market  area 
population  in  1975  and  for  each  decade  from  1990  to  2090. 


Year 

Population 

Year 

Population 

Year 

Population 

1975  - 

345,000 

2020  - 

535,000 

2060 

813,000 

1990  - 

369,000 

2030  - 

594,000 

2070 

902,000 

2000  - 

425,000 

2040  - 

660,000 

2080 

-  1,001,000 

2010  - 

482,000 

2050  - 

732,000 

2090 

-  1,120,000 
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22.  Recreation  opportunities.  - 


At  present,  recreation  use  of  the  lower  Yuba  River,  and  other  rivers  and 
streams  within  the  market  area,  is  severely  limited  by  the  lack  of  public  lands 
and  access.  Construction  of  the  Marysville  Lake  project  will  increase  the 
recreation  potential  of  the  lower  Yuba  River  by  stabilizing  flows  and  enhancing 
fishery  resources.  Maintenance  and  improvement  of  the  river’s  natural  resources 
is  planned  as  a  mitigation  feature  to  offset  expected  damage  due  to  inundation 
by  the  new  lake,  A  hatchery  and  other  measures  will  provide  substantial  salmon 
and  steelhead  fishery  enhancement,  and  this  will  contribute  to  the  river’s 
recreation  potential.  However,  to  accrue  the  benefits  to  be  derived  from  the 
river’s  recreation  potential,  adequate  public  lands  and  facilities  must  be 
provided  to  afford  public  access  to  the  improved  river  recreation  resources. 

23.  Recreation  development  alternatives.  - 

There  are  two  basic  alternatives  for  recreation  development  along  the 
improved  lower  Yuba  River:  (1)  optimum  plan  -  provide  for  access  to  the 
river  at  selected  sites  and  develop  a  biking  and  hiking  trail  along  the 
14-mile  reach  of  the  river  from  the  city  of  Marysville  to  the  afterbay  dam: 
and  (2)  recommended  plan  -  to  provide  for  access  to  the  river  at  selected  sites. 
With  access  to  the  river  at  selected  sites,  the  public  could  reach  the  river 
at  those  locations  and  fish,  boat,  and  participate  in  other  activities  on 
the  river  itself,  in  addition  to  limited  picnicking  and  other  day  uses  at  the 
access  points. 
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24.  Estimates  of  recreation  attendance. 


Estimates  of  recreation  attendance  for  the  lower  Yuba  River  were  derived 
by  adjusting  the  recorded  use  of  a  similar  project  (the  American  River  Parkway) 
for  dissimilarities  between  projects.  Adjustments  were  calculated  by  the 
use  of  proportions  to  account  for  differences  in  market  area  population, 
available  recreation  land,  and  the  anticipated  level  of  recreation  development. 
Differences  in  aesthetic  qualities,  river  flows,  and  population  distribution 
were  also  considered  in  arriving  at  the  final  use  estimates. 

Four  access  sites  would  be  constructed  initially  and  each  site,  except 
Daguerre  Point,  would  provide  20,000  recreation  days  initially;  Daguerre 
Point  would  contain  additional  facilities  and  would  provide  40,000  recreation 
days  initially.  Additional  facilities  and  access  areas  would  be  developed  to 
accommodate  the  additional  future  use  expected,  as  discussed  in  paragraph  27. 

The  projected  recreation  participation,  in  thousands  of  recreation  days, 
for  the  lower  Yuba  River  is  tabulated  below. 
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Year 

Recommended  Plan 

Optimum  Plan 

1990 

95 

130 

1993 

100 

140 

2000 

110 

150 

2010 

120 

170 

2020 

135 

190 

2030 

150 

210 

2040 

170 

235 

2050 

185 

260 

2060 

205 

290 

2070 

230 

320 

2080 

255 

355 

2090 

300 

400 

The  ultimate  design  day  load  for  lower  Yuba  recreation  facilities  is  2,700. 
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SECTION  VI 


RECOMMENDED  DEVELOPMENT  PLANS  AND  ALTERNATIVES 


25.  Development  plans »  - 

This  section  discusses  three  recreation  development  plans:  (1)  the 
recommended  plan»  (2)  the  alteitiative  optimum  plan,  and  (3)  the  single-purpose 
recreation  alternative  plan.  The  basic  elements  of  these  plans  have  been 
previously  discussed  in  paragraph  4. 

26.  Recommended  plan  -  lake  area.  - 

It  Is  proposed  that  a  minimum  development  plan  be  implemented  at  the 
lake  since  there  is  no  non-Federal  sponsor  to  cost-share  under  the  provisions 
of  Public  Law  89-72.  Under  these  circumstances ,  the  Corps  of  Engineers  would 
construct  only  minimum  facilities  to  protect  public  health  and  safety.  In 
addition.  It  is  anticipated  that  a  concessionaire  would  provide  certain  services 
to  the  public,  such  as  a  marina.  As  discussed  in  paragraph  20,  an  estimated 
150,000  recreation  days  of  annual  use  would  be  accommodated  under  this  plan, 
including  about  10,000  recreation  days  at  each  of  13  road-ends  that  will  be 
Inundated  by  the  new  lake  (Figure  D-7).  Day-use  facilities  would  be  provided 
in  conjunction  with  the  interpretive  facilities  at  the  hatchery.  The  project 
Includes  a  visitor  center  and  museum;  however,  no  specific  recreation  day  use 
was  assigned  to  these  facilities  since  it  is  projected  that  those  sightseers 
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using  these  facilities  would  also  use  other  project  facilities.  Also,  the 
development  plan  would  include  relocating  existing  Englebright  Lake  recreation 
facilities  inundated  by  the  Marysville  Lake  gross  pool  and,  as  previously  noted, 
the  above  use  does  not  include  use  of  these  facilities.  Development  includes 
the  following  facilities  per  road-end: 

-  25  Vehicle  parking  spaces 

-  Turnaround  area 

2  Portable  chemical  restrooms 

-  Safety  barriers 

-  Signs 

-  Fencing 

The  above  minimum  facilities  would  be  located  at  each  of  the  following 
road-ends  (Figure  D-7) : 

(1)  Downey  -  Gunning  Road 

(2)  Highway  20,  west  of  Smartville 

(3)  Road  north  of  Smartville  (School  Road) 

(4)  Road  to  Sucker  Flat  (west) 

(5)  Road  to  Sucker  Flat  (east) 

(6)  Bridgeport  -  south  side 
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(7) 

Bridgeport  -  north  side 

(8) 

Bald  Mountain 

Road 

(9) 

Township  Road 

“  main  road 

(10) 

Township  Road 

-  north  fork  access 

road 

(11) 

Township  Road 

-  central  fork  access  road 

(12) 

Township  Road 

-  south  fork  access 

road 

(13) 

Peoria  Road 

If  development  at  Englebright  Lake  follows  the  1975  Master  Plan  schedule,  60 
boat-in  campsites  and  100  boat-in  picnic  sites  would  remain  above  gross  pool  at 
Englebright  Lake  after  Marysville  Lake  is  completed.  Two  2--lane  boat  ramps,  15 
boat-in  campsites,  and  20  boat-in  picnic  sites  would  be  inundated.  The  boat 
ramps  would  be  extended  to  accommodate  boaters  at  the  higher  pool  elevation  and 
the  inundated  boat-in  sites  would  be  relocated  at  various  locations  above  gross 
pool  (Figure  D-7). 

27.  Recommended  plan  -  lower  Yuba  River.  - 

Analyses  of  the  suitability  of  the  project  to  accommodate  various  activities 
and  the  desires  of  local  governments  were  considered  in  developing  the  recreation 
plan  for  the  lower  Yuba  River.  Activities  to  be  accommodated  include  shore 
and  boat  fishing,  rafting,  and  unstructured  general  recreation  (i.e.,  picnicking, 
swimming).  Four  public  access  locations  would  be  located  on  the  right  bank  of 
the  Yuba  River  initially  (Figure  D-6B) .  Each  access  area  except  Daguerre 
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Pointy  would  have  a  gravel  parking  area  for  approximately  23  automobiles y  4 
picnic  tables y  provision  for  car-top  or  small-traller  boat  launchlngy  and 
portable  chemical  restrooms  (Figure  D-8) •  Daguerre  Point  would  have  parking 
for  50  automobiles  (2  gravel  parking  lots) y  8  picnic  sltesy  drinking  watery  an 
Interpretive  sheltery  and  6  portable  chemical  toilets. 

Estimates  of  recreation  use  are  presented  In  paragraph  24.  To 
accommodate  Increasing  public  use  during  the  first  60  years  of  projected 
operation y  the  facilities  at  each  of  the  four  Initially  developed  sites 
would  be  Increased  two-fold  on  an  ”as  needed”  schedule.  Beyond  60  years y 
two  additional  sites  would  be  developed  with  faclltles  similar  to  the 
Initial  sites y  when  there  Is  a  need  for  additional  capacity. 

28.  Optimum  level  recreation  development  -  lake  area.  - 

The  optimum  recreation  development  plan  would  fully  utilize  the  recreation 
potential  associated  with  the  lake  and  would  accommodate  330 y 000  recreation 
days  of  Initial  annual  use  and  lyOOOyOOO  ultimately.  Most  of  the  recreation 
facilities  would  be  developed  In  Initial  and  future  stages  at  five  areas: 
Gatesvllle  Recreation  Areay  Township  I  Recreation  Areay  Township  II  Recreation 
AreSy  Bridgeport  Recreation  Areay  and  McGinn  Creek  Recreation  Area  (Figure 
D-6A).  AlsOy  boat-ln  areas  would  be  located  at  a  number  of  points  around  the 
lakeshore;  a  visitor’s  center  would  be  developed  In  conjunction  with  the  project 
office  on  Howard  Hill;  and  day  use  facilities  would  be  developed  In  conjunction 
with  the  Interpretive  facilities  at  the  fish  hatchery.  Recreation  facilities 
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above  gross  pool  at  Englebright  Lake  would  be  utilized,  and  those  inundated  would 
be  relocated  (see  paragraph  26).  The  following  tabulation  lists  major  facilities 
to  be  developed  at  the  lake  in  the  optimum  development  plan. 


Area 

Development 

Initial 

Future 

Gatesville 

Camping 

100  sites 

Picnicking 

50  sites 

50  sites 

Boat  launching 

4  lanes 

4  lanes 

Beach 

1  area 

Township  I 

Camping 

150  sites 

150  sites 

Township  II 

Camping 

50  sites 

50  sites 

Picnicking 

100  sites 

100  sites 

Boat  launching 

4  lanes 

8  lanes 

Beach 

1  area 

Bridgeport 

Camping 

25  sites 

Picnicking 

15  sites 

McGinn  Creek 

Camping 

100  sites 

Boat~in 

Camping 

45  sites 

20  sites 

Picnicking 

20  sites 

Englebright 

Camping 

60  sites 

Picnicking 

100  sites 

Boat  launching 

4  lanes 

Total  initial  development  with  this  plan  would  Include  330  campsites,  285 
picnic  sites,  12  boat  lanes,  and  1  beach.  Ultimate  development  would  consist 
of  750  campsites,  435  picnic  sites,  24  boat  lanes,  and  2  beaches. 

The  following  tabulation  indicates  what  percent  of  the  dally  lake  visitors 
would  be  participating  in  the  major  recreation  activities.  The  sum  of  the 
percentages  exceeds  100  percent  since  some  lake  visitors  can  be  expected  to 
participate  in  more  than  one  activity. 
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Activity 


Percent  Use 


Camping 

Picnicking 


Boating 

Fishing 

Swimming 


25% 

40% 

40% 

15% 

30% 


The  optimum  plan  also  Includes  such  support  facilities  as  access  and 
circulation  roads,  parking,  restrooms,  water  supply  and  distribution 
systems,  electrical  supply  systems,  sewage  disposal  and  collection  systems, 
and  landscaping.  Two  marina  facilities  would  be  developed  and  leased 
for  operation  to  concessionaires;  one  marina  would  be  developed  Initially 
at  Township  II  Recreation  Area,  and  one  would  be  developed  In  the  future 
at  Gatesville  Recreation  Area. 

Trail  systems  would  be  developed  for  use  by  both  pedestrian  and  equestrian 
recreationists.  The  specific  location  of  trail  systems  would  be  designed 
during  master  plan  studies.  Consideration  would  also  be  given  to  bicycle 
trails  during  master  plan  studies. 

Entrance  stations  would  control  access  at  each  recreation  area.  From 
these  entrance  stations  personnel  would  provide  information  to  visitors  and 
collect  fees  as  well  as  prevent  overcrowding  of  the  day  use  and  overnight 
recreation  facilities.  Project  interpretive  facilities  would  be  located 
at  the  visitor  center  which  would  be  constructed  as  part  of  the  project  offices 
on  Howard  Hill  overlooking  the  lake  (Figure  D-6A) .  Space  would  be  provided 
for  a  museum,  multi-media  presentations,  and  interpretive  programs  for 
various  project-associated  natural  resources,  cultural  resources,  and  project 
purposes  and  benefits. 


D-36 


29.  Optimum  level  recreation  plan  -  lower  Yuba  River. 


Access  points  and  facility  development  would  be  similar  to  the  previously 
described  recommended  plan  but  would  include  a  bikeway  along  the  right  rlverbank 
for  14  miles  from  the  afterbay  dam  to  the  confluence  (Figure  D-6B) .  Additionally, 
the  optimum  plan  would  be  developed  at  a  faster  rate  to  accommodate  the 
anticipated  increased  use  under  the  optimum  plan. 

30.  Single-purpose  recreation  alternative  plans.  - 

Two  single-purpose  recreation  alternatives  were  developed  for  cost 
allocation  purposes;  they  would  not  be  constructed  by  the  Corps  of  Engineers. 

One  is  a  relatively  inexpensive  river  corridor  development  that  would  provide 
an  amount  of  recreation  equal  to  the  selected  plan,  although  not  providing  the 
full  range  of  activities  as  the  recommended  plan  and  not  having  the  capability 
for  future  expansion  to  provide  the  same  amount  of  future  recreation  use  as 
in  the  recommended  plan.  The  recreation  activities  provided  by  this  alternative 
would  be  river-oriented  activities  which  are  in  great  demand  in  the  State.  The 
second  alternative  is  a  river  corridor  and  lake  development  that  would  be 
considerably  more  expensive  but  would  provide  an  amount  of  recreation  equal  to 
the  recommended  plan,  having  the  same  full  range  of  lake-oriented  activities  and 
including  the  same  capability  for  expansion  as  in  the  recommended  plan. 

a.  Single-purpose  river  corridor  alternative.  -  This  alternative  would 
consist  of  the  six  river  access  areas,  and  environmental  corridor  on  the  14- 
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mile  Yuba  River  reach  downstream  from  the  afterbay  site,  as  described  In  the 
lower  Yuba  River  optimum  recreation  plan  which  would  accommodate  300,000 
recreation  days  annually,  and  three  additional  access  areas  on  the  9-mile 
reach  upstream  from  the  afterbay  site  to  Englebright  Dam.  The  three  upstream 
access  areas  would  provide  approximately  150,000  recreation  days  of  recreation 
use,  the  same  as  the  lake  recreation  use  expected  for  the  recommended  plan  of 
development  at  the  lake. 

b.  Single-purpose  river  corridor  and  lake  alternative.  -  This  alternative 
would  consist  of  a  lower  Yuba  River  corridor  and  dam  and  lake  at  the  Browns 
Valley  site.  The  alternative  would  have  the  capability  to  provide  the  same 
recreation  potential  as  the  recommended  plan.  The  lake  would  have  an  average 
recreation  pool  of  about  7,600  surface  acres,  and  recreation  development  would 
be  the  same  as  the  development  at  13  road-ends  in  the  recommended  plan,  to 
accommodate  150,000  recreation  days  annually  ultimately.  Five  access  areas, 
a  bikeway,  and  environmental  corridor  would  be  developed  on  the  lower  Yuba 
River  below  the  dam.  The  five  access  sites  would  be  enlarged  in  the  future 
to  accommodate  300,000  recreation  days  ultimately,  similar  to  the  recommended 
plan.  Although  this  alternative  has  a  considerably  higher  cost  than  the  other 
alternative,  it  would  provide  the  same  full  range  of  recreation  opportunities 
as  the  recommended  plan  and  would  have  the  same  recreation  potential  as  the 
recommended  plan.  It  is,  therefore,  the  single-purpose  alternative  used  in 
cost  allocation  studies. 
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SECTION  VII  -  FISH  AND  WILDLIFE  MANAGEMENT  PROGRAMS 


31.  General.  - 

Fish  and  wildlife  enhancement  constitutes  a  specific  purpose  for  which 
the  Marysville  Lake  project  was  authorized  by  Congress.  There  are  two  major 
fish  and  wildlife  programs  to  be  implemented:  enhancement  and  mitigation. 

The  enhancement  program  consists  of  features  which  will  add  more  to  the 
resource  and  the  public  use  opportunities  of  the  resource  than  would  exist 
without  the  project.  The  mitigation  program  consists  of  determining 
project-related  damages  to  the  existing  resources  and  reasonable  and  justifiable 
measures  which  should  be  accomplished  to  prevent,  reduce,  offset,  and  mitigate 
such  damage. 

The  project  provides  for  fishery  enhancement  of  70,000  salmon  and  10,000 
steelhead  by  construction  of  a  hatchery,  spawning  channel,  and  Improvement 
of  river  gravel  spawning  areas.  This  enhancement  is  made  feasible  by  the 
better  flow  regulation  afforded  by  the  project.  In  addition,  the  new  lake 
is  expected  to  provide  warm-water  and  cold-water  fishery  enhancement.  The 
recreation  development  plan  for  the  lower  Yuba  River  would  provide  general 
recreation  and  fishery  enhancement,  and  a  number  of  other  incidental  enhance¬ 
ment  aspects  are  expected  as  spinoffs  from  various  project  features.  Public 
access  facilities  for  general  recreation  and  the  fish  planting  and  fishery 
regulatory  programs  conducted  by  the  California  Department  of  Fish  and  Game 
for  all  of  the  State’s  waters  would  assist  in  this  enhancement.  Enhancement 
measures  are  discussed  in  paragraph  33b. 
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The  new  lake,  dams,  and  other  project  features  would  destroy  or  otherwise 
alter  portions  of  the  Yuba  River  and  tributaries  and  associated  land  areas 
which  contain  fish  and  wildlife  resources.  Mitigation  measures  to  prevent  or 
replace  these  losses  are  discussed  in  paragraph  33a, 

32.  Investigations .  - 

Through  a  comprehensive  coordination  program,  the  Corps  of  Engineers 
has  Involved  three  expert  agencies  to  investigate  both  enhancement  and 
mitigation  aspects:  the  Fish  and  Wildlife  Service,  the  National  Marine 
Fisheries  Service,  and  the  California  Department  of  Fish  and  Game.  Also,  an 
expert  consultant,  BEAK  Consultants,  Inc. ,  was  engaged  to  review  all 
available  information,  conduct  additional  studies,  and  prepare  a  separate 
evaluation  of  enhancement  and  mitigation  aspects.  Results  of  these  studies 
are  presented  in  the  following  sources  which  have  been  utilized  in  preparing 
the  Phase  I  GDM  and  this  Appendix: 

"  Exchanges  of  correspondence  between  the  agencies  providing  data  on 
Individual  items, 

-  Updated  report  by  Fish  and  Wildlife  Service,  dated  21  December  1976 
(Included  in  Appendix  B) . 

-  BEAK  Consultants,  Inc.,  report  dated  Summer  1976. 


D-40 


A  preliminary  plan  for  enhancement  and  mitigation  of  fish  and  wildlife 
resources  influenced  by  the  project  is  described  in  the  following  paragraphs 
together  with  the  land  requirements  for  implementing  this  plan. 

33.  Fishery  resources,  mitigation,  and  enhancement.  - 

There  are  important  anadromous  and  resident  fish  species  in  the  Yuba 
River  and  Englebright  Reservoir.  The  Marysville  Lake  project  is  self -mitigating 
with  measures  incorporated  in  the  project  to  augment  streamflow,  preserve 
river  habitat  and  riparian  vegetation,  and  maintain  optimum  water  temperatures. 

In  addition  to  these  measures  planned  to  maintain  existing  fishery  resources, 
enhancement  measures  are  planned  to  increase  fishery  resources  in  the  downstream 
river  system  and  at  the  new  lake. 

A  comparison  of  with  and  without  project  conditions  indicates  that  the 
project,  including  enhancement  and  mitigation  features,  would  have  several 
beneficial  effects  on  fisheries  and  little  or  no  adverse  effects.  Overall, 
by  including  mitigation  measures  described  below,  detrimental  effects  of  the 
project  on  the  existing  anadromous  fisheries  of  the  Yuba  River  would  be 
negligible.  Generally,  the  loss  of  spawning  and  rearing  habitat  utilized  by 
potential  runs  of  6,000  salmon  and  2,500  steelhead  resulting  from  Inundation 
by  the  project  would  be  offset  by  flow  stabilization,  temperature  regulation, 
and  river  habitat  maintenance  and  improvement.  This  would  result  in  about 
the  same  salmon  and  steelhead  populations  of  50,000  and  2,500  fish,  respectively, 
being  produced  following  dam  construction  as  under  conditions  without  the 
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project.  Provision  for  futrire  enlargement  of  capacity  would  be,  incorporated 
in  the  enhancement  fish  hatchery  discussed  in  paragraph  33b  to  produce  the 
equivalent  of  6,000  adult  salmon  and  2,500  atlult  steelhead,  if  necessary,  in 
the  event  that  operational  experience  shows  the  other  mitigation  measures 
are  not  completely  effective. 

Colder  water  releases  from  New  Bullards  Bar  Dam  (since  1970)  Iiave  caused  a 
decline  in  the  American  shad  population.  The  Marysville  Dam  should  have  no 
direct  adverse  effect  on  this  declining  population;  however,  the  dox^mstream  flows 
and  temperatures  can  be  manipulated  to  contribute  to  the  success  of  the  shad  run. 
The  project  is  expected  to  have  little  impact  on  the  striped  bass  populations. 

The  project  would  result  in  a  loss  of  approximately  10  miles  of  stream 
fishery  on  the  Yuba  River  for  resident  cold-  and  warm-water  species.  However, 
the  remaining  lower  Yuba  River  would  have  improved  capability  for  an  expanded 
resident  trout  population  due  to  better  flow  conditions  expected  with  releases 
from  Marysville  Lake.  In  addition,  it  is  anticipated  that  a  warm-water  fishery 
would  be  established  in  the  new  lake,  providing  many  times  the  number  of  fish 
presently  inhabiting  the  Yuba  River  and  tributary  streams  inundated  and 
supporting  many  times  the  amount  of  fishing.  Increased  populations  of  trout 
and  Kokanee  salmon  can  also  be  expected  at  the  new  lake. 

a.  Mitigation.  -  Fishery  mitigation  features  to  be  implemented  as  a  part 
of  the  Marysville  Lake  project  Include  meeting  downstream  minimum  flow 
requirements,  controlling  v/ater  temperatures  of  releases  by  means  of  a 
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multiplex-level  intake,  and  acquiring  riparian  lands  and  spawning  gravel  areas 
from  the  afterbay  dam  to  the  mouth  of  the  Yuba  River  and  from  the  Dry  Creek 
dam  to  the  mouth  of  Dry  Creek.  These  features  are  described  in  more  detail  in 
the  following  paragraphs. 

Operation  of  the  Marysville  Lake  project  would  be  designed  specifically 
to  provide  downstream  flows  recommended  for  fish  throughout  the  year,  and 
particularly  during  salmon  and  steelhcad  spawning  and  migration  periods. 

The  U.S.  Fish  and  Wildlife  Service  has  recommended  at  least  800  cfs  at  the 
mouth  of  the  Yuba  River  from  October  through  January,  1,000  cfs  in  February 
through  April,  and  600  cfs  in  May  through  September,  and  these  releases  would 
be  provided.  In  addition,  for  maintenance  of  fish  and  wildlife  resources  of 
Dry  Creek,  Dry  Creek  dam  would  be  equipped  with  an  outlet  structure  to  provide 
a  minimum  year-round  flow  of  10  cfs  and  occasional  higher  flows  up  to  100  cfs. 

Such  flows  in  both  waterways  would  maintain  conditions  suitable  for  the  downstream 
fisheries  as  well  as  the  adjacent  riparian  vegetation  which  provides  habitat 
for  fish.  Operation  studies  indicate  that  these  recommendations  would  be  met 
or  exceeded  in  all  but  a  few  months  during  dry  years  when  water  supply 
deficiencies  occur. 

The  multiple-level  intake  structure  at  the  Yuba  River  dam  would  provide 
controlled  water  temperatures  highly  suitable  for  anadromous  salmon  and 
steelhead  and  resident  fish  species.  The  U.S.  Fish  and  VJildlife  Service  has 
recommended  that  the  following  maximum  temperatures  not  be  exceeded  in  the 
periods  indicated . 
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Temperature 


Monthly  Range 


60®F 

55®F 

60®F 

65^? 

70®F 

72®F 

70®F 


1  Oct  ~  15  Oct 

15  Oct  -  31  Mar 
1  Apr  -  15  May 

16  May  ~  31  May 
1  Jun  ~  15  Jun 

16  Jun  ~  15  Sep 
16  Sep  -  30  Sep 


Water  temperature  simulation  studies  conducted  by  the  Waterways  Experiment 
Station  Indicate  that  the  Marysville  Lake  project  would  meet  these  temperature 
requirements (10) .  These  studies  are  reported  on  In  Appendix  G.  Additional 
studies  will  be  conducted  during  preparation  of  subsequent  design  memorandums 
to  optimize  design  of  the  multiple-level  Intake  facility  to  assure  that 
temperature  requirements  are  met. 

Lands  that  contain  spawning  gravels  and  adjacent  riparian  habitat  would 
be  acquired  as  a  part  of  the  project  to  prevent  future  losses  of  river  lands 
to  dredging  operations  and  development  and  would  be  an  important  element  In 
the  overall  program  for  mitigation  of  fish  and  wildlife  habitat  loss  In  the 
lake  area. 

b.  Enhancement.  -  With  the  implementation  of  enhancement  measures, 
fishery  resources  of  the  Yuba  River  and  lake  area  would  be  Increased.  Enhance¬ 
ment  measures  to  be  implemented  as  a  part  of  the  Marysville  Lake  project  to 
achieve  this  Increase  Include:  hatchery  and  spawning  channel  construction, 
stream  channel  management,  and  reservoir  management.  These  measures  are 
discussed  briefly  In  the  following  paragraphs. 
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A  feature  design  memorandum  will  be  prepared  to  describe  the  hatchery 
and  gravel  improvements  in  detail.  Cost  estimates  for  the  Phase  I  General 
Design  Memorandum  include  $16,700,000  for  the  hatchery,  gravel  improvements, 
and  support  facilities  such  as  access  road,  water  supply,  and  public  use 
facilities . 

Examination  of  the  flow  regime  provided  by  the  project  indicates  that  a 
salmon  and  steelhead  hatchery  to  enhance  the  anadromous  fishery  would  be 
feasible.  The  hatchery  would  be  constructed  downstream  from  the  afterbay, 
as  recommended  by  the  Fish  and  Wildlife  Service  and  the  California  Department 
of  Fish  and  Game  (DFG)  in  a  letter  dated  26  July  1976.  The  hatchery  would 
be  designed  to  provide  enhancement  runs  of  50,000  salmon  and  10,000  steelhead, 
and  would  include  provisions  for  a  future  additional  6,000  salmon  and  2,500 
steelhead  if  necessary  for  mitigation,  as  discussed  above. 

The  DFG  also  indicated  that  additional  enhancement  could  be  realized  by 
improving  spawning  gravels  in  the  river  and  providing  a  special  spawning 
channel.  The  report  of  BEAK  Consultants,  Inc.  indicated  that  spawning  gravel 
improvement  could  produce  enhancement  of  about  20,000  salmon(l).  It  appears 
that  flow  regulation  by  the  project  would  permit  such  improvement.  Stream 
channel  management  would  be  implemented  to  preserve  and  improve  fish  habitat 
downstream  from  the  project.  The  program  would  include  periodic  removal  of 
streamside  vegetation  that  has  encroached  onto  important  spawning  area, 
periodic  gravel  rehabilitation  to  remove  silts  and  combat  compaction,  and 
replenishment  procedures.  A  spawning  side  channel  would  be  constructed  as 
part  of  the  gravel  rehabilitation  and  replenishment  program. 
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several  enhancement  measures  would  be  taken  for  the  fishery  in  Marysville 
Lake.  Trees  and  other  vegetation  would  be  left  in  place  in  selected  areas 
below  gross  pool  to  provide  habitat  for  resident  warm-water  fish.  In  addition, 
in  establishing  reservoir  operation  criteria,  consideration  would  be  given  to 
lake  level  management  to  minimize  reservoir  fluctuation  during  a  4-  to  8-week 
period  in  the  early  summer  to  maximize  warm-water  fish  spawning  success. 
Adequate  fish  restocking  programs  and  possibly  rough  fish  eradication  programs 
also  would  be  accomplished  by  the  California  Department  of  Fish  and  Game. 

34.  Wildlife  resources.  - 

The  Marysville  Lake  project  is  located  in  oak  woodland,  grassland,  and 
chaparral  habitat  types,  interspersed  with  riparian  habitat  along  stream 
courses.  The  project  area  is  occupied  by  about  60  species  of  mammals,  213 
bird  species,  20  reptile  species,  and  9  amphibian  species.  The  more  important 
species  specifically  considered  in  planning  are  discussed  below.  Although 
these  species  represent  only  a  small  portion  of  the  total  wildlife  resource, 
they  provide  an  indication  of  the  effect  of  the  project  on  the  total  resource 
and  of  the  habitat  requirements  to  be  considered  in  mitigation.  Mitigation 
measures  are  discussed  in  paragraph  35. 

a.  Deer.  -  Both  migratory  and  resident  herds  of  Columbian  black-tailed 
deer  occupy  the  project  area.  The  7,300  acres  of  habitat  adversely  affected 
by  inundation,  construction,  and  operation  of  the  project  are  estimated  to 
support  about  423  resident  and  180  migratory  deGr(l). 
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Neither  figure  is  highly  reliable  statistically,  but  they  are  presented 
here  as  working  figures  to  help  quantify  mitigation  needs.  These  estimates 
do  not  reflect  deer  population  changes  that  may  occur  in  the  future  due  to 
Influences  other  than  construction  of  the  Marysville  Lake  project.  Current 
development  trends  suggest  that  a  30  percent  decrease  in  deer  populations 
may  occur  without  the  project.  This  would  decrease  the  estimate  of  impacted 
resident  and  migratory  deer  population  to  about  A22  deer.  Hunters  currently 
harvest  an  estimated  21  deer  annually  from  the  project  area(l).  This  harvest 
represents  only  a  small  portion  of  the  potential  harvest  the  area  could 
support  if  there  were  adequate  public  access  and  if  more  liberal  hunting 
regulations  were  adopted;  however,  future  hunting  trends  will  probably  l)e 
toward  less  hunting  use(l).  Nonhunting  uses  of  deer  (e.g.,  nature  study) 
are  also  currently  restricted  in  the  project  area;  such  uses  may  increase 
slightly  without  the  project.  Marysville  Lake  would  Increase  nonhunting 
uses  significantly  above  wlthout-proj ect-levels  through  increased  public  access 
and  the  people  it  would  attract  to  the  project  area. 

Waterfowl .  -  The  Central  Valiev  supports  26  species  of  waterfowl; 
each  of  these  26  species  may  occasionally  inhabit  the  project  area.  Presently 
the  project  area  offers  some  nesting  areas  on  ponds  and  riverbanks,  but  it 
does  not  offer  adequate  nesting  and  feeding  areas  to  attract  large  numbers 
of  waterfowl.  Marysville  Lake  would  provide  a  large  body  of  water  attractive 
as  a  resting  area  which  would  be  used  by  some  waterfowl  traveling  from  valley 
feeding  areas. 
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c.  Wild  turkeys.  -  The  project  area  supports  an  estimated  200  wild 
turkeys.  About  100  of  these  birds  vjould  be  lost  due  to  habitat  Inundation 
by  the  project,  however,  even  without  the  project,  the  turkey  populations 
are  likely  to  decline  due  to  future  development  influences.  (1)  The 
estimated  100  turkeys  inhabiting  the  area  to  be  inundated  by  the  project 
likely  would  be  decreased  by  about  20  percent  due  to  future  development. 

It  seems  possible  that  future  development  would  eventually  eliminate  the 
entire  population  by  2040  (1),  but  the  80-turkey  estimate  is  used  as  a 
reasonable  mitigation  requirement, 

d.  Quail.  -  The  portion  of  the  project  area  that  would  be  Inundated  by 
the  lake  supports  about  2,500  California  quail.  (1)  California  quail  are 
the  most  abundant  upland  game  species  in  the  project  area  they  are  tolerent 
of  human  activity  and  could  continue,  although  at  somewhat  reduced  numbers, 
even  if  the  project  area  were  developed  to  low  density  (40-acre  parcels) 
residential  use  (without  project  conditions) ,  Loss  of  riparian  vegetation 
Inundated  by  Marysville  Lake  would  reduce  quail  populations,  and  low  density 
project  recreation  development  adjacent  to  the  lake  would  also  reduce  affected 
populations  somewhat. 

e.  Nongame  birds.  -  The  7,300  acres  of  project  lands  to  be  inundated  by 
the  lake  or  used  for  construction  of  the  dams  support  about  213  bird  species. 

About  180  of  these  species  represent  nongame  species.  The  season  and  the 
amount  and  kind  of  available  habitat  govern  the  specific  population  densities  of 
these  nongame  species.  Riparian  habitat  typically  supports  the  highest  population 
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densities  of  nongame  birds.  Estimates  of  population  of  nongame  birds  In  the 
area  to  be  inundated  range  from  about  74.000,  comprising  87  species,  down  to 
about  16,000.(1)  These  estimates  of  numbers  of  birds,  coupled  with  the  acres 
of  habitat  of  various  types,  are  the  most  important  consideration. 

35.  Wildlife  mitigation  plan.  -- 

Several  measures  have  been  planned  to  mitigate  for  project- related 
losses  of  riparian  habitat  and  other  habitat  for  deer  and  other  wildlife 
both  adjacent  to  and  removed  from  the  lake  to  increase  wildlife 
populations.  The  measures  would  offset  project-related  losses  by  habitat 
Improvements  to  increase  habitat  carrying  capacity  and  by  preserving 
nearby  habitat  areas  threatened  by  land  use  changes.  Another  important 
consideration  is  an  evaluation  of  the  current  habitat  quality  of  the 
inundated  and  the  to-be-acquired  mitigation  acreage,  as  well  as  probable 
future  conditions  of  the  habitat  without  the  project.  The  mitigation 
measures  proposed  by  the  Corps  would  utilize  16,370  acres  as  described 
below.  The  tabulation  at  the  end  of  this  paragraph  summarizes  losses  and 
gains  to  lands  and  particular  species  with  the  project. 

The  project  includes  the  following  wildlife  mitigation  measures: 

(a)  increase  the  wildlife  carrying  capacity  of  7,500  acres  of  multipurpose 
project  lands  by  about  ten  percent;  (b)  acquire  and  Improve  630  acres 
adjacent  to  the  lake  for  turkeys  and  other  wildlife  species;  (c)  Increase 
the  wildlife  carrying  capacity  of  the  2,620  acres  of  government -owned  lands 
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which  are  principally  dredger  tailings  on  the  Yuba  River  downstream  of  the 
afterbay  —  this  would  achieve  an  equivalent  wildlife  habitat  improvement  of 
about  600  acres  since  the  majority  of  the  area  is  low  quality  gravel  dredger 
tailings;  (d)  increase  the  wildlife  carrying  capacity  on  800  acres  of  the 
lower  Yuba  River  and  820  acres  of  lower  Dry  Creek;  (e)  increase  the  wildlife 
carrying  capacity  on  1,000  acres  of  the  State’-owned  Spenceville  Wildlife  and 
Recreation  Area  by  about  one-fourth;  (f)  acquire  3,000  acres  of  land  in  the 
Racket t  Creek  area  in  Nevada  County  adjacent  to  the  Spenceville  Wildlife  and 
Recreation  Area  and  increase  its  wildlife  carrying  capacity  by  one*  fourth, 
and  (g)  construct  10  one-acre  detention  reservoirs  in  the  designated  mitiga¬ 
tion  acreage  of  the  Hackett  Creek  area,  the  multipurpose  project  lands,  and 
the  Spenceville  Wildlife  and  Recreation  Area.  The  following  paragraphs  provide 
detailed  information  on  each  of  the  wildlife  mitigation  measures. 

a.  Project  lands  and  Spenceville  Wildlife  and  Recreation  Area.  - 
The  wildlife  carrying  capacity  of  7,500  acres  of  multipurpose  project  lands 
would  be  increased  by  about  10  percent  by  closely  controlling  and 
TTfanaging  competing  uses,  such  as  cattle  grazing  activities,  on  those 
lands.  At  present,  livestock  grazing  prevents  development  of  vegetation 
important  as  food  and  cover  to  wildlife  species.  Also,  the  wildlife 
carrying  capacity  would  be  increased  on  1,000  acres  of  the  Spenceville 
Wildlife  and  Recreation  Area  (Figure  D-9)  by  one-fourth  by  providing  for 
improved  cattle  grazing  activities,  planting  important  wildlife 
vegetation,  managing  key  wildlife  species,  and  providing  additional  water 
sources . 
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b.  Wildlife  management  lands  adjacent  to  Marysville  Lake>  -  The 


Corps  plans  acquisition  and  habitat  improveinent  and  management  of  630  acres 
of  land  on  the  southern  boundary  of  the  lake  (Figure  6A) .  These  lands  presently 
provide  turkey  habitat  and  would  be  improved  and  managed  primarily  for  turkeys, 
although  they  would  be  enhanced  for  other  vjildlife  species  as  well  . 

c.  Dredger  tailings ■  -  Dredger  tailings  on  2,620  acres  of  government-- 
owned  lands  (Figure  6B)  downstream  of  the  afterbay  currently  support  only 
limited  vegetation.  The  wildlife  carrying  capacity  of  600  acres  of  these 
lands  interspersed  throughout  the  larger  area  would  be  increased  by  grading 
the  steep  gravel  banks  adjacent  to  the  ponds  to  encourage  growth  of  riparian 
and  upland  vegetation  by  creating  a  more  favorable  land* water  interface. 
Desirable  vegetation  would  be  planted  and  native  species  allowed  to  volunteer 
to  create  added  wildlife  habitat. 

d.  Lower  Yuba  River  and  lower  Dry  Creek,  -  The  wildlife  carrying 
capacity  on  800  acres  of  land  along  the  lower  Yuba  River  (Figure  6B)  and 
820  acres  of  land  along  lower  Dry  Creek  (Figure  6A)  would  be  improved. 

The  ribbons  of  riparian  vegetation  along  the  banks  of  the  lower  Yuba 
River  and  lower  Dry  Creek  already  provide  prime  wildlife  habitat,  and, 
with  increased  flood  protection  and  fewer  destructive  floods,  increased 
riparian  growth  will  be  encouraged.  Also,  acquisition  of  these  lands  and 
the  Institution  of  protective  measures  will  encourage  retention  of 
volunteer  native  species  which  otherwise  would  be  lost  to  local 
activities  such  as  cattle  grazing.  Wood  duck  nesting  boxes  would  be 
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provided  to  supplement  the  nesting  sites  already  available  for  wood  ducks 
and  other  wildlife  species  that  use  above-ground  nesting  sites.  Small 
numbers  of  nesting  sites  will  also  be  provided  for  raptors  such  as 
ospreys  and  eagles  along  these  two  watercourses  and  possibly  at  other  locations 
on  project  lands. 

e.  Hackett  Creek  area.  -  The  Hackett  Creek  area  (Figure  D-9)  is  key 
wildlife  habitat,  and  3,000  acres  of  land  would  be  acquired  in  this  area 
and  its  wildlife  carrying  capacity  increased.  These  lands  currently 
support  wintering  populations  of  over  200  wild  turkeys,  wintering 
populations  of  Columbian  black-tailed  deer,  and  large  populations  of 
other  wildlife  species  throughout  the  year.  Based  on  estimated  deer 
densities  of  lands  in  the  project  area,  the  3,000-acre  Hackett  Creek  area 
supports  an  estimated  275  deer*  however,  this  may  be  conservative,  and 
the  area  may  support  as  many  as  400  deer.  The  Hackett  Creek  area  is 
currently  zoned  for  5-acre  minimum  parcels  and  is  subject  to  residential 
development.  A  developer  has  acquired  an  area  in  Yuba  County  adjacent  to 
the  Hackett  Creek  area,  and  it  appears  the  Hackett  Creek  area  may  also  be 
developed  if  it  is  not  acquired  for  public  use,  such  as  for  wildlife 
mitigation  for  the  Marysville  Lake  project.  Residential  development  of 
the  Hackett  Creek  area  would  eliminate  the  turkey  and  deer  populations 
and  reduce  other  wildlife  populations. 

If  Hackett  Creek,  or  a  similar  area,  is  not  acquired  for  mitigation,  it 
would  be  necessary  to  acquire  a  larger  area  of  less  important  habitat  to 
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provide  an  equivalent  mitigation  value*  as  identified  by  the  Fish  and  Wildlife 
Service*  Acquisition  of  key  habitat,  such  as  the  Racket t  Creek  area,  is  the  less 
expensive  alternative.  Thus,  acquiring  this  area  for  wildlife  mitigation  for 
the  Marysville  Lake  project  would  be  in  the  best  Interests  of  the  project  and 
the  State  and  Federal  agencies  charged  with  fish  and  wildlife  responsibilities. 
The  wildlife  habitat  of  this  area  would  be  improved  by  one-fourth  by  halting 
livestock  grazing,  planting  vegetation  that  would  provide  food  and  cover  for  deer 
and  other  wildlife  species  and  providing  additional  water  sources. 

f.  Detention  ponds  and  waterfowl  habitat.  -  Ten  I'-acre  detention 
reservoirs  would  be  constructed  in  the  Racket t  Creek  area,  on  Improvable 
project  lands,  and  the  Spencevllle  Wildlife  and  Recreation  Area  to 
provide  a  source  of  water  for  wildlife  species  of  the  meslc  habitat  in 
these  areas.  These  ponds  would  be  constructed  in  a  manner  similar  to  the 
numerous  farm  ponds  and  similar  small  water  storage  areas  found 
throughout  California  that  are  encouraged  and  supported  by  the  U.S.  Soil 
Conservation  Service.  If  measures  are  taken  to  prevent  excessive 
seepage,  entrapped  rainwater  and  runoff  should  fill  these  small  ponds. 

Also,  specific  habitat  benefits  could  be  gained  for  waterfowl  by 
providing  about  8  acres  of  riparian  vegetation  at  these  ponds  useful  for 
waterfowl  feeding  and  nesting. 
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WILDLIFE  mitigation 


:  Total  : 

Riparian 

:  Conceptual  representation  of 

Mitigation  plan  element 

:  area  : 

habita  t 

:  numbers  of  key  wildlife  species 

:  (acresy  : 

(acres) 

:  Quail  :  Turkey  :  Non-game  birds  :  Deer 

Lands  not  specifically  acquired 

for  fish  and  wildlife 


Multipurpose  lands  at  lake 

7,500 

1,500(4) 

15,000(8) 

285(11) 

Oovt .  owned  lands  below  afterbay 

2,620(1) 

20 

524(4) 

90(9) 

<'.0(13) 

Lands  specifically  acquired  for 

fish  and  wildlife 

Turkey  mitigation  lands 

630 

12M4) 

20(6) 

1,260(8) 

12(12) 

Lower  Yuba  River  lands 

800(2) 

200 

760(5) 

^20(q) 

Lower  Drv  Creek  lands 

820 

150 

570(5) 

690(9) 

hackett  Creek  lands 

3,000 

30 

600(4) 

150(7) 

3.000^  )»)■• 

300(1 2) 

Spencevllle  lands  (by 
special  agreement) 

1,000(3) 

20 

200(4; 

90(9) 

55(14) 

Total  mitigation 

16,370 

420 

4,280 

170 

2K050 

692 

Total  loss  to  be  nltlgatedO 

7,540 

280 

3,433 

ion 

18,511 

60  3 

(Inundation  and  construction 
and  operation) 

7 , 300 

280 

3,300 

80 

15,540 

603 

(Recreation) 

240 

133(16) 

2,971(17) 

(1)  Contains  600  acres  of  Improvable  land. 

(2)  Includes  land  area  only.  There  Is  an  additional  880  acres  of  water  area  acquired  for  fishery 

purposes , 

(3)  Title  of  land  will  remain  with  the  California  Department  of  Fish  and  Came. 

(4)  Based  on  one  quall/5  acres  Increase  on  nonrlparlan  lands. 

(5)  Based  on  3.8  quall/acre  Increase  on  additional  riparian  vegetation  added. 

(6)  Based  on  a  20  percent  Increase  in  turkey  population. 

(7)  Based  on  loss  of  75  percent  of  the  turkey  population  (200)  under  without  project  conditions. 

(8)  Based  on  2  hlrds/acre  increase. 

(9)  Based  on  4.6  hlrds/acre  In  additional  riparian  vegetation  added. 

(10)  Includes  one  blrd/acre  that  would  be  lost  to  land  use  changes. 

(11)  Based  on  10  percent  Increase  for  area  with  60  aeer/sectlon  (72)  and  a  30  percent  decrease  unde 

without  proiect  conditions  (213). 

(12)  Based  on  25  percent  Increase  In  present  nopulation  of  300  deer  (d-7S)  and  a  75  percent  decrease 

under  without  proiect  conditions  (225). 

(13)  Based  on  25  percent  Increase  in  present  population  (160  at  38  deer/sectlon) . 

(14)  Based  on  25  percent  Increase  In  present  population  (220). 

(15)  Includes  lands  Inundated  (6,900  acres),  construction  and  operation  lands  (400),  minimum 

development  recreation  lands  at  13  locations  (130  acres),  six  recreation  access  sites  on 
the  lower  Yuba  River  (110  acres) . 

(16)  Based  on  .056  quall/acre  in  oak  woodland  habitat  (100  percent  loss)  and  3.8  ouall/acre  in 

riparian  habitat  (30  percent  loss  -  most  development  would  occur  in  barren  areas) . 

(17)  Based  on  12,5  hlrds/acre  In  oak  woodland  habitat  (100  percent  loss)  and  40.8  hirds/acre  in 

riparian  habitat  (30  percent  loss  -  most  development  would  occur  in  barren  areas) . 
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36.  Wildlife  enhancement  plan.  - 

A  wildlife  enhancement  area  on  lands  of  the  project  was  studied,  but  was 
found  to  be  ilhpractical  as  a  project  feature.  Data  herein  are  included  as  a 
matter  of  information.  The  Fish  and  Wildlife  Service  (FWS)  indicated,  in 
their  letter  of  21  December  1976,  that  a  significant  waterfowl  enhancement 
potential  exists  in  the  vicinity  of  the  project.  The  proposed  enhancement 
plan  would  have  been  located  in  the  vicinity  of  Reeds  Creek,  south  of  the 
project,  and  would  have  consisted  of  creating  about  60  ponds  ranging  in  size 
from  one  to  140  acres.  These  ponds  would  result  in  the  establishment  of 
about  460  acres  of  permanent  freshwater  marsh  and  would  permit  growth  of 
about  50  acres  of  riparian  habitat.  Such  marshes  constitute  important  pro¬ 
duction  areas  for  waterfowl  as  well  as  feeding  and  resting  areas  for  migratory 
birds.  Based  on  counts  of  waterfowl  use  at  an  existing  pond  in  the  area,  the 
habitat  established  along  Reeds  Creek  would  support  4,000,000  waterfowl  use 
days  during  the  migration  period.  Other  migratory  and  nonmigratory  birds 
would  also  utilize  the  new  habitat. 

The  enhancement  plan  would  require  acquisition  of  about  1,200  acres  of 
privately-owned  land,  together  with  development  on  about  300  acres  of  land  on 
Beale  AFB.  The  enhancement  area  is  immediately  north  and  east  of  the  Base 
runway.  Recent  coordination  with  Beale  AFB  indicates  that  increasing  bird 
populations  in  the  vicinity  of  the  Base  would  increase  the  accident  hazard; 
several  incidents  have  occurred  in  the  past.  Accordingly,  the  waterfowl 
enhancement  plan  is  not  recommended  for  implementation. 
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37.  U.S.  Fish  and  Wildlife  Service  (FWS)  reports.  - 


FWS  prepared  a  detailed  Fish  and  Wildlife  report  for  the  Marysville  Lake 
project  for  the  Browns  Valley  site  at  the  tine  of  project  authorization  in 
1966.  Since  that  time,  F\^S  provided  additional  data  for  the  Browns  Valley  site 
and  the  Parks  Bar  site.  FWS  prepared  two  planning  aid  letters  for  the  Marys¬ 
ville  Lake  project  at  the  Parks  Bar  site:  one  dated  13  May  1976,  and  the  other 
dated  21  December  1976,  which  supplemented  and  amended  the  initial  letter. 

These  letter  reports  are  included  in  Appendix  B. 

Significant  differences  between  FWS  recommendations  in  their  21  December 
letter  and  fish  and  wildlife  features  included  in  the  Marysville  Lake  project 
as  presently  formulated  are  as  follows: 

a.  FWS  indicated  that  a  total  of  20,865  acres  of  land  is  needed  for 
wildlife  mitigation.  The  Corps  feels  that  16,370  acres  of  improved  and  managed 
lands  will  offset  wildlife  losses  resulting  from  the  project  as  shown  in  the 
tabulation  on  wildlife  mitigation. 

b.  FWS  does  not  agree  that  the  project  is  self-mitigating  for  the  salmon 
and  steelhead  spawning  area  and  rearing  habitat  inundated  by  the  lake. 

The  area  inundated  supports  spawning  populations  of  6,000  salmon  and  2,500 
steelhead  and  provides  nursery  area  for  fingerlings  prior  to  their  downstream 
migration.  BEAK  and  the  Corps  of  Engineers  believe  that  temperature  and  flow 
regulation  combined  with  other  measures  discussed  in  paragraph  33  will  mitigate 


D-56 


the  losses.  However,  the  hatchery  would  be  designed  so  that  additional  capa¬ 
city  could  be  added  to  produce  the  equivalent  of  up  to  6,000  adult  salmon  and 
2,500  adult  steelhead  in  the  event  that  operational  experience  shows  the  other 
mitigation  features  are  not  completely  effective. 

c.  FWS  recommends  development  of  an  improved  fishery  at  the  lake  through 
expansion  of  hatchery  facilities,  initial  stocking  of  cold-  and  warm-water 
species,  and  construction  of  angler  use  facilities  under  the  requirements  of 

PL  89-72.  At  this  time  the  State  of  California  has  not  indicated  an  Interest  in 
cost-sharing  for  enhancement  of  fishery  resources  at  the  lake,  and  no  non-Federal 
public  agency  has  Indicated  an  Interest  in  participating  in  recreation  development 
at  the  lake.  The  minimum  facilities  to  be  provided  for  public  health  and  safety 
should  provide  the  needed  angler  use  facilities  suggested  by  FWS,  and  it  is 
anticipated  that  standard  stocking  of  fish  by  the  State  for  all  its  waters 
would  provide  an  adequate  fishery  for  Marysville  Lake.  No  hatchery  expansion 
or  other  facilities  for  lake  recreation  and  fish  and  wildlife  enhancement 
would  be  provided  unless  a  non-Federal  agency  participates. 

d.  FWS  does  not  recognize  In  their  report  that  gravel  management  and 
spawning  channels  are  viable  fishery  enhancement  measures  and  should  be 
Implemented,  although  the  California  Department  of  Fish  and  Game,  BEAK,  and 
the  Corps  of  Engineers  endorse  these  features.  The  FWS  will  administer  the 
fish  hatchery  and  related  fishery  enhancement  features  of  the  project. 


D-57 


38.  Fish  and  wildlife  monitoring  and  analysis.  - 


The  numbers  of  wildlife  found  in  the  proiect  area  in  studies  to  date  are 
the  best  information  available,  but  are  preliminary  estimates.  Mitigation  and 
enhancement  concepts  and  programs  have  been  developed  on  the  basis  of  the 
preliminary  estimates,  with  the  understanding  that  further  studies  would  be 
made  to  confirm  or  change  the  estimates,  as  appropriate,  and  that  any  changes 
in  mitigation  programs  indicated  by  the  new  data  would  be  made  prior  to 
implementation.  The  numbers  of  salmon  and  other  fish  found  in  the  project 
area  now  and  in  the  future  are  also  preliminary  estimates.  For  salmon,  there 
are  four  separate  programs  and  estimates,  as  follows. 

a.  It  is  estimated  that  the  Yuba  River  would  produce  a  potential  50,000 
adult  salmon  and  2,500  adult  steelhead  without  the  project. 

b.  It  is  estimated  that  the  potential  loss  from  the  dams  and  lakes  of 
about  6,000  existing  and  future  potential  adult  salmon  and  2,500  steelhead 
and  associated  rearing  space  for  young  salmon  would  be  mitigated  by  project 
features  such  as  temperature  control,  improved  flows,  gravel  preservation  and 
others;  however,  it  is  also  planned  to  expand  hatchery  facilities  to  produce 
the  6,000  salmon  and  2,500  steelhead  if  the  self -mitigating  features  are  not 
completely  effective. 

c.  It  is  estimated  that  a  50,000  adult  salmon  and  10,000  adult  steelhead 
enhancement  would  result  from  the  hatchery. 
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d.  It  is  estimated  that  20,000  adult  salmon,  and  perhaps  considerably 
more  enhancement,  would  result  from  gravel  management  and  associated  spawning 
channel . 

To  identify  the  separate  contributions  from  these  programs  during  project 
operation,  a  program  will  be  established  to  compare  preproject  and  postproject 
conditions  (i.e.,  one  salmon  cannot  be  distinguished  from  another  unless  special 
studies  are  made,  such  as  fin-clipping  and  others).  Without  such  monitoring  and 
analysis,  the  efficiency  and  efficacy  of  the  various  features  constructed  by  the 
Corps  could  not  be  explained  if  criticism  or  questions  arise  during  project 
operation  (e.g.,  the  number  of  salmon  could  drop  from  causes  not  traceable  to 
the  Yuba  River  or  the  project  since  many  factors  influence  the  fish  during  the 
3-4  years  they  spend  in  ocean  waters,  etc.). 

Some  data  for  the  fish  and  wildlife  monitoring  and  analysis  program  can 
be  obtained  from  FWS,  the  National  Marine  Fisheries  Service,  and  the  California 
Department  of  Fish  and  Game  through  continuing  coordination.  Some  data  can 
also  be  obtained  from  the  University  of  California  Sierra  Foothill  Range  Field 
Station,  and  from  the  Corps'  lake  area  manager  when  the  project  is  in  operation. 
To  develop  a  comprehensive  monitoring  and  analysis  program  to  establish  reliable 
preproject  and  postproject  estimates,  a  contract  would  be  entered  into  with 
an  appropriate  entity  (e.g.,  University  of  California,  or  A-E  Consultant,  or 
other)  to  correlate  data  gathering,  to  insure  that  all  needed  data  are  collected, 
and  to  collate  and  analyze  the  data.  The  contractor  would  develop  a  series 
of  reports  furnishing  an  independent,  objective  summary  and  analysis  of  the 
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fish  and  wildlife  data  monitoring  useful  for  the  purposes 


intended •  Costs 


for  this  program  are  estimated  as  follows: 


Preproject  data  monitoring,  analysis,  and  reports 
(initiated  in  Phase  II  GDM  and  completed  prior 
to  completion  of  project  construction) 

Postproject  data  monitoring,  analysis  and  reports 
(during  first  several  years  of  project  operation) 


$50,000 

$50,000 


Total 


$100,000 


SECTION  VIII 


RECREATION  AND  FISH  AND  WILDLIFE  LAND  REQUIREMENTS 


39.  General.  - 

The  Marysville  Lake  project  Includes  about  27,120  acres  of  land  to  accom- 
raodate  the  various  project  purposes.  Including  recreation  and  fish  and  wildlife 
development.  About  4,470  acres  of  these  lands  are  currently  under  U.S. 
Government  titles,  and  the  remaining  22,650  acres  would  be  acquired  from 
private  owners. 

40.  Recreation  and  fish  and  wildlife  lands.  - 

In  addition  to  the  lands  acquired  to  serve  all  project  purposes,  additional 
lands  will  be  acquired  specifically  to  accommodate  the  general  recreation 
and  the  fish  and  wildlife  needs  of  the  project  which  cannot  be  fully  accom- 
pllshed  on  other  project  lands.  These  two  land  classifications  are  Identified 
separately;  however.  It  Is  expected  that  uses  will  overlap  since  In  many  cases 
general  recreation  and  fish  and  wildlife  uses  are  closely  related.  Other 
project  lands  not  designated  for  general  recreation  and  fish  and  wildlife 
purposes  will  also  be  available  for  such  uses  except  lands  reserved  for 
administrative  purposes  In  the  vicinity  of  the  dam,  spillway,  powerplant  and 
other  features.  Section  VII  discusses  fish  and  wildlife  management  programs 
which  utilize  both  specifically  designated  fish  and  wildlife  lands  and  other 
project  lands. 
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Project  lands  specifically  acquired  for  general  recreation  and  fish  and 
wildlife  purposes  total  about  2,200  and  6,130  acres,  respectively.  Recreation 
lands  at  the  lake  total  about  2,035  acres,  and  lands  along  the  lower  Yuba 
River  total  about  170  acres.  The  recommended  recreation  development  at  the 
lake  (minimum  level  for  health  and  safety)  does  not  require  specific  recreation- 
designated  lands;  however,  under  the  Federal  Water  Project  Recreation  Act, 
the  Corps  of  Engineers  is  permitted  to  acquire  lands  necessary  to  support 
optimum  recreation  development  at  the  lake.  These  lands  may  be  retained  for 
a  10-year  period  after  construction  is  completed,  and  if  during  that  period 
a  non-Federal  sponsor  agrees  to  participate  in  recreation  development,  the 
Corps  of  Engineers  can  participate  in  such  development.  If  there  is  no  non- 
Federal  sponsor  at  the  end  of  the  10-year  period,  the  lands  may  be  used  for 
other  lawful  purposes  or  disposed  of.  The  170  acres  of  land  along  the  lower 
Yuba  River  include  lands  for  public  access  and  site  development. 

The  6,130  acres  of  lands  specifically  acquired  for  fish  and  wildlife 
include  1,680  acres  in  the  lower  Yuba  River  corridor;  1,450  acres  of  wildlife 
management  lands  at  the  lake  (820  acres  for  the  lower  Dry  Creek  corridor  and 
630  acres  on  the  south  side  of  the  lake  for  turkey  mitigation  lands);  and 
3,000  acres  of  wildlife  management  lands  at  Hackett  Creek.  An  additional  7,500 
acres  of  multipurpose  project  lands  and  2,620  acres  of  dredger  tailings  in 
the  lower  Yuba  River  corridor  are  included  in  the  wildlife  management  program 
(see  Section  VII).  Also,  about  1,000  acres  of  the  Spenceville  Wildlife  and 
Recreation  Area  would  be  improved  by  the  Corps  of  Engineers  and  managed  by 
the  California  Department  of  Fish  and  Game  for  project  related  wildlife 
mitigation;  this  land  would  remain  in  public  ownership  under  jurisdiction  of 
the  Department  of  Fish  and  Game. 
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SECTION  IX  -  COORDINATION 


41.  General.  - 

BEAK  Consultants,  Inc.,  a  recognized  expert  fish  and  wildlife  authority, 
conducted  extensive  coordination  with  State  and  other  Federal  agencies  in  the 
course  of  their  studies  related  to  preparation  of  their  report  on  "Benefits 
and  Impacts  of  the  Marysville  Lake  Project  on  Fish  and  Wildlife." 

Detailed  coordination  that  has  been  carried  out  with  various  agencies 
concerning  recreation  and  fish  and  wildlife  aspects  of  the  Marysville  Lake 
project  is  summarized  below. 

42 .  Federal.  - 

a.  U.S.  Fish  and  Wildlife  Service  (FWS) .  -  Coordination  is  continuing 
with  the  FWS  to  identify  fish  and  wildlife  resources  of  the  project  area  and 
measures  needed  for  mitigation  and  enhancement.  FWS  has  indicated  recently 
that  they  will  administer  fishery  facilities  on  the  lower  Yuba  River  and 
that  such  facilities  should  be  constructed  at  Federal  cost.  Considerable 
data  in  this  report  has  been  derived  from  the  extensive  information  provided 
by  FWS. 

b.  National  Marine  Fisheries  Service.  -  Coordination  is  continuing  with 
National  Marine  Fisheries  Service  to  supplement  the  expertise  of  the  FV/S 
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concerning  the  commercial  values  and  the  mitigation  and  enhancement  needs 
for  anadromous  fish. 


c.  U.S>  Bureau  of  Outdoor  Recreation.  -  Informal  coordination  has  been 
maintained  with  the  Bureau  concerning  the  relationship  of  the  project  recreation 
program  to  that  of  the  statewide  comprehensive  outdoor  recreation  plan. 

d.  U.S.  Bureau  of  Land  Management  (BLN).  -  Approximately  1,725  acres  of 
BLM  lands  were  withdrawn  for  the  Englebright  Lake  project.  These  lands  and 
an  additional  35  acres  of  BLM  lands  would  be  required  for  the  Marysville  Lake 
project,  and  coordination  will  be  Initiated  with  BLM  to  withdraw  these  lands 
for  the  project. 

e.  National  Park  Service.  -  Coordination  has  been  maintained  with  the 
National  Park  Service  on  studies  contracted  by  the  Corps  to  identify  cultural 
resources  in  the  project  area  and  actions  to  mitigate  loss  of  cultural 
resources  due  to  construction  of  the  project. 


43.  State. 


a.  California  Resources  Agency.  -  Informal  coordination  with  the  Resources 
Agency  Indicates  no  change  in  their  position  established  in  1971  (see  para¬ 
graph  3a)  that  they  do  not  wish  to  participate  in  recreation  development  or 
administration  at  Marysville  Lake. 
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b.  California  Department  of  Parks  and  Recreation^  -  By  letter  dated  3  June 


1976,  the  California  Department  of  Parks  and  Recreation  Indicated  that  they 
had  no  interest  in  cost-sharing  for  construction  or  for  operating  and 
maintaining  recreation  facilities  at  the  project. 

c.  California  Department  of  Navigation  and  Ocean  Development.  -  By 
letter  dated  5  May  1976,  the  Department  of  Navigation  and  Ocean 
Development  expressed  an  interest  in  providing  development  funds  for  boat 
launching  facilities  at  the  lake  if  another  agency  would  operate  and 
maintain  the  facilities. 

d*  California  Wildlife  Conservation  Board.  -  By  letter  dated  27 
April  1976,  the  Wildlife  Conservation  Board  expressed  an  interest  in 
developing  access  areas  along  the  lower  Yuba  River. 

e.  California  Department  of  Fish  and  Game  (DFG) .  -  Coordination  with 
the  DFG  is  continuing  regarding  fish,  wildlife,  and  recreation  aspects  of 
the  project.  DFG  has  worked  closely  with  the  Federal  fish  and  wildlife 
agencies  in  developing  extensive  data  useful  for  the  Marysville  Lake 
project.  DFG  has  indicated  they  have  no  interest  in  sponsoring  recreation 
development  at  the  lake. 

f,  U.C.  Sierra  Foothill  Range  Field  Station  (SFRFS) .  -  As  discussed  in 
paragraph  8,  about  1,140  acres,  or  20  percent,  of  the  SFRFS  lands  are  required 
for  the  Marysville  Lake  project.  This  acreage  represents  a  significant 
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reduction  from  earlier  estimates  and  is  the  minimum  required.  Close  coordin¬ 
ation  has  been  maintained  with  SFRFS  staff  to  reduce  the  adverse  impacts 
resulting  from  acquiring  field  station  lands.  Coordination  will  continue  in 
an  effort  to  identify  mutually  acceptable  measures  to  further  reduce  the  impacts. 

44.  Local.  - 

a.  Yuba  County.  -  Extensive  coordination  has  been  conducted  with  Yuba 
County.  The  county  indicated  by  letter  dated  December  1976  that  they  do 
not  wish  to  participate  in  development  or  operation  and  maintenance  of 
recreation  facilities  at  the  lake,  but  that  they  support  public  access  sites 
along  the  lower  Yuba  River. 

b.  City  of  Marysville.  -  Representatives  of  the  city  of  Marysville 
have  informally  expressed  Interest  in  supporting  the  public  access  site 
at  the  mouth  of  the  Yuba  River. 
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SECTION  X  -  SPECIAL  PROBLEMS  AND  RECOMMENDED  SOLUTIONS 


^5,  Lack  of  cost-sharing  sponsor  for  recreation  development  at  Marysville 

Lake.  - 

Project  authorization  included  recreation  and  fish  and  wildlife 
enhancement  as  project  purposes.  The  recreation  plan  originally  was 
based  on  a  letter  of  intent  from  the  State  of  California,  dated  29  June 
1966,  stating  that  the  State  would  provide  required  cost-sharing  and 
operation  and  maintenance.  However,  by  letter  dated  4  May  1971,  the 
State  Resources  Agency  indicated  it  would  not  provide  the  overall 
assurances  for  cost-sharing  and  operation  and  maintenance  for  recreation. 
Further  coordination  indicated  that  some  State  agencies  might  participate 
in  limited  development,  but  no  non-Federal  agency  agreed  to  operate  and 
maintain  recreation  facilities  at  the  lake.  Since  non-Federal  participation 
at  the  lake  is  lacking,  the  recreation  resources  of  the  project  will  not 
be  fully  utilized  and  the  public  use  potential  will  not  be  developed  fully. 

This  lack  of  non-Federal  participation  will  limit  the  overall  recreation- 
resource  management  program  for  the  Marysville  Lake  project.  A  problem  of 
overuse  at  the  lake,  similar  to  those  which  have  occurred  at  other  District- 
managed  lakes,  can  be  expected  to  occur  at  Marysville  Lake,  resulting  in 
some  facility  and  resource  degradation.  The  lack  of  non-Federal  participation 
will  also  limit  management  personnel  assigned  to  the  lake. 
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Lands  would  be  acquired  for  development  of  the  optimum  recreation  potential 
of  the  lake,  and  It  Is  anticipated  that  a  non-Federal  sponsor  may  participate 
In  the  future  when  the  need  for  recreation  developments  Is  clearly  shown. 

Also,  concessionaires  are  expected  to  be  Interested  In  participating  In 
recreation  development  In  the  future  after  the  project  Is  completed. 

46.  U.C.  Sierra  Foothill  Range  Field  Station.  - 

Marysville  Lake  project  would  require  purchase  of  about  20  percent  of 
the  U.C.  Sierra  Foothill  Range  Field  Station  lands,  A  portion  of  the  research 
efforts  at  the  field  station  are  conducted  In  the  area  that  would  be 
acquired  for  the  project.  Coordination  has  been  maintained  and  will 
continue  with  Field  Station  personnel  to  attempt  to  minimize  Impacts  and 
to  Identify  acceptable  measures  to  offset  adverse  effects  of  the  project  on 
Field  Station  lands.  Fair  market  value  would  be  paid  for  all  lands  required 
for  the  project. 

47.  U.S.  Bureau  of  Land  Management  lands.  - 

When  Englebrlght  Lake  was  constructed,  approximately  1,725  acres  of 
Bureau  of  Land  Management  (BLM)  lands  were  withdrawn  for  that  project. 

It  Is  expected  that  these  lands  would  continue  to  be  withdrawn  for  the 
Marysville  Lake  project.  There  are  about  35  additional  acres  of  land 
currently  administered  by  BLM  that  would  be  required  for  the  project,  and 
It  Is  anticipated  that  these  lands  would  be  withdrawn. 
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48,  Government-owned  land. 


The  U.S.  Government  claims  2,620  acres  of  lands  downstream  of  the 
afterbay,  referred  to  In  this  Appendix  as  ”Flsh  and  Wildlife  Management 
Lands  -  Currently  Government  Owned”  (See  Figure  D-6B) ,  and  Yuba  Goldfields, 
Inc.  Is  currently  disputing  the  ownership  (and  degree  of  ownership). 

Recent  Government  studies  Indicate  that  the  Government  acquired  these 
lands  In  the  early  1900’s  for  purposes  of  the  Yuba  River  debris  control 
project  under  authority  of  the  River  and  Harbor  Acts  of  3  June  1886  and  13 
June  1902;  construction  of  debris  control  barriers  and  associated  works  was 
Initiated  In  1902  and  completed  In  1935.  These  lands  are  largely  dredger 
tailings  and  riverbeds,  and  Yuba  Goldfields,  Inc.  has  conducted  dredger  mining 
operations  on  some  of  these  lands  since  the  early  1900’ s. 

The  Government  has  Informed  the  company  of  the  ownership  claim,  and 
representatives  of  both  parties  met  In  the  summer  of  1976  to  present  and 
discuss  their  positions.  The  U.S.  Government,  supported  by  the  U.S. 

Department  of  Justice,  claims  title  without  exceptions  on  some  of  the 
lands  and  title  with  exceptions  for  certain  degrees  of  mining  rights  on 
the  remaining  lands.  Yuba  Goldfields,  Inc.  contends  that  they  either  own 
or  hold  valid  mining  claims  to  this  land.  Neither  party  has  acted  to 
resolve  this  dispute  since  this  meeting.  Litigation  may  be  necessary. 
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SECTION  XI  -  MANAGErtENT  AND  COST-SHARING 


^9.  Corps  responsibilities.  - 

Jurisdiction  over  all  project  lands  and  facilities  will  remain  with 
the  Department  of  the  Army  upon  completion  of  construction  to  Insure 
continuing  supervision  of  all  project  resources  and  operation  by  the 
Chief  of  Engineers.  The  Corps  will  prepare  two  Master  Plans  for  the 
project.  One  will  cover  the  entire  project  except  developments  along 
the  lower  Yuba  River  to  guide  development  and  public  use  as  well  as 
conservation  of  natural  resources.  The  second  Master  Plan  will  cover 
the  resources  and  the  recreation  and  fish  and  wildlife  developments  along 
the  lower  Yuba  River.  This  Master  Plan  will  be  developed  jointly  with  the 
Fish  and  Wildlife  Service  to  provide  guidelines  for  development,  public 
use.  administration,  and  conservation  of  the  recreation  and  fish  and  wild¬ 
life  resources.  The  assistance  of  Yuba  County  will  also  be  sought  in 
developing  the  master  plan  for  the  river  since  Yuba  County  would  participate 
in  development  and  operate  and  maintain  the  public  recreation  facilities 
constructed  there.  Yuba  County  will  also  be  asked  to  provide  suggestions 
for  the  master  plan  for  the  remainder  of  the  project. 

Activities  at  the  lake  related  to  general  recreation  and  fish  and 
wildlife  enhancement  and  mitigation  would  be  administered,  operated  and 
maintained  by  the  Corps  of  Engineers.  It  is  anticipated  that  concession¬ 
aires  would  provide  certain  services  for  the  public,  such  as  a  marina. 
Periodic  Inspections  would  be  conducted  by  the  Corps  of  Engineers  of  all 
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activities  at  the  project  as  a  part  of  overall  supervision  of  the  project 
for  compliance  with  Department  of  the  Army  requirements  regarding  project 
operation. 

50.  Other  Federal  responsibilities.  - 

Specialized  fishery  production  facilities  on  the  lower  Yuba  River  would 
be  administered,  operated,  and  maintained  by  the  Fish  and  Wildlife  Service 
(FWS),  as  indicated  in  letter  dated  18  February  1977  from  the  Regional  Director, 
Included  in  Appendix  B.  These  facilities  will  be  described  in  the  Master 
Plan  or  in  a  feature  design  memorandum  prepared  on  the  fish  and  wildlife 
facilities.  Recreation  access  facilities  would  be  developed  jointly  by  the 
Corps  and  Yuba  County  and  operated  and  maintained  by  Yuba  County. 

51.  State  responsibilities.  - 

About  1,000  acres  of  California  Department  of  Fish  and  Game  lands 
(Spenceville  Wildlife  and  Recreation  Area)  would  be  improved  by  the  Corps 
and  managed  by  the  Department  of  Fish  and  Game  for  project-related 
wildlife  mitigation.  These  lands  would  remain  in  public  ownership  under 
jurisdiction  of  the  State.  A  number  of  other  normal  State  activities 
are  anticipated  for  project  lands  and  waters,  as  for  other  areas  in  the 
State  (fish  planting,  fishery  regulations,  etc). 
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52,  Local  Interests  responsiblltles. 


Yuba  County  would  provide  50  percent  of  development  costs  and  maintain 
and  operate  recreation  lands  and  facilities  along  the  lower  Yuba  River.  A  draft 
contract  identifying  Yuba  County's  responsibilities  is  included  as  Attachment  A 
to  the  General  Design  Memorandum.  Yuba  County  also  would  provide  certain 
services  and  activities  at  the  lake,  such  as  law  enforcement,  safety,  and  public 
health  surveillance.  A  joint  fire  control  program  will  be  agreed  upon 
between  the  Corps  and  California  Division  of  Forestry  at  the  lake,  and 
between  the  Corps,  FWS,  and  the  Division  of  Forestry  on  the  river. 
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SECTION  XII  -  ENVIRONMENTAL  PROTECTION 


53 .  Environmental  protection.  - 

As  described  elsewhere  In  this  appendix,  several  environmental 
mitigation  and  enhancement  features  are  Included  In  the  project  and  would 
afford  a  high  degree  of  environmental  quality.  Special  measures  required 
at  project  structures,  roads,  recreation  areas,  and  other  areas  for 
environmental  quality  purposes  are  described  In  general  below.  Further 
details  will  be  specified  In  the  Master  Plan  and  other  appropriate 
planning,  design,  construction,  and  operating  documents, 

a.  Borrow  used  In  construction  of  the  main  dams  and  afterbay  dam  Is 
currently  planned  to  be  obtained  from  areas  that  will  be  below  gross  pool 
to  minimize  visible  scarring  and  landform  alteration  in  areas  to  be 
viewed  by  the  public  upon  project  completion, 

b.  To  preserve  fish  and  wildlife  habitat,  the  reservoir  clearing 
plan  would  provide  for  removing  as  little  vegetation  as  possible  without 
Interfering  with  other  project  purposes.  Trees  able  to  withstand  some 
periodic  Inundation  would  be  retained  In  the  zone  approximately  between 
gross  pool  and  the  average  minimum  pool  elevation,  516  feet  msl,  to  give 
a  natural  appearance.  Between  the  average  minimum  pool  elevation  and 
Inactive  pool  elevation,  trees  with  a  diameter  greater  than  3  Inches  or  a 
height  of  10  feet  would  be  removed.  Below  the  Inactive  pool  elevation, 
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vegetation  would  be  topped  to  eliminate  safety  hazards,  but  otherwise 
would  be  left  Intact.  Also,  large  areas  of  the  lake  will  be  designated 
as  specific  fishery  management  areas  with  no  clearing. 

c.  All  construction  contracts  would  contain  a  section  in  the 
technical  provisions  devoted  exclusively  to  environmental  protection 
measures  required  of  the  contractor,  including  measures  for  minimizing 
environmental  degradation  by  restricting  landform  alteration  and 
vegetation  destruction  and  by  controlling  erosion  and  sources  of  air, 
water  and  noise  pollution. 

d.  Special  measures  are  included  in  the  plans  and  designs  for  all 
recreation  areas  and  facilities  to  assure  consideration  of  environmental 
quality.  An  environmental  design  theme  for  recreation  will  be  designated 
during  Master  Plan  studies.  An  architectural  treatment  report  will  be 
prepared  on  project  structures,  large  and  small,  to  emphasize 
compatibility  with  the  natural  surroundings,  and  to  achieve  cohesion  of 
the  project  by  incorporating  recognizable  features  throughout,  general 
coordination  of  the  various  project  features,  and  identification  with 
elements  of  the  environment,  including  a  central  theme.  On  the  basis  of 
this  report,  further  measures  will  be  specified  in  plans  and  designs  of 
project  features  to  optimize  aesthetics  and  environmental  consideration. 


D-74 


SECTION  XIII  -  COSTS 


54-  Generals  - 

This  section  summarizes  costs  of  the  optimum  recreation  development  plan, 
the  recommended  recreation  development  plan,  and  fish  and  wildlife  enhance¬ 
ment  and  mitigation  facilities. 

55 .  Costs  -  optimum  recreation  development  plan.  - 

The  costs  of  lands  and  facilities  required  for  the  lake  and  the  lower 
Yuba  River  optimum  recreation  developments  are  shown  in  the  next  tabulation, 
based  on  October  1976  price  levels.  The  basic  features  which  make  up  this 
plan  are  described  in  paragraphs  28  and  29. 

As  provided  by  Federal  guidelines,  all  the  lands  required  for  recreation 
development,  initial  and  future,  would  be  acquired  initially.  By  acquiring 
all  the  lands  initially,  the  Corps  can  assure  that  these  lands  are  available 
for  developing  the  optimum  recreation  potential  of  the  project  in  the  future 
should  non-Federal  interests  elect  to  sponsor  additional  recreation  and  fish 
and  wildlife  enhancement  features  during  the  lO-year  period  following 
completion  of  construction,  as  provided  by  Public  Law  89-72. 
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First  Cost  -  Optimum  Recreation  Plan 


Initial 

Future 

Lands  and  Damages 

Lands 

$1,025,465 

- 

Contingencies 

154,535 

- 

Acquisition  Cost 

70,000 

Total  -  Lands  and  Damages 

Recreation  Facilities 

$1,250,000 

Facilities  Around  the  Lake 

Gatesville 

$I  ,999,000 

$2,438,000 

Township  I 

1,652,000 

1,359,000 

Township  II 

2,447,000 

2,455,000 

Bridgeport 

- 

467,000 

McGinn  Creek 

- 

963,000 

Englebright  Relocations 

340,000 

- 

Subtotal 

6,438,000 

7,682,000 

Contingencies ,  20%+ 

1,287,000 

1,528,000 

Total  -  Facilities  Around  the  Lake 

7,725,000 

9,210,000 

Lower  Yuba  River  Facilities 

River  Mouth 

49,480 

8,680 

Simpson  Lane 

107,160 

River  Bend 

44,160 

Hailwood 

21,480 

8,680 

Daguerre  Point 

139,040 

23,640 

Gold  Tailings 

77,480 

8,680 

Trail  System 

308,000 

- 

Subtotal 

595,480 

201 ,000 

Contingencies ,  20%+ 

119,520 

39,000 

Total  -  Lower  Yuba  River  Facilities 

715,000 

240,000 

Total  Recreation  Facilities 

30.  Enf’ineering  and  Design 

31.  Supervision  and  Adninistration 

Total 


$8,440,000  $9,450,000 
$  1,015,000  $  1,135,000 
$  675,000  $  755,000 
$11,380,000  $11,340,000 
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Annual  Cost  -  Optimum  Recreation  Plan 


Econonic  Cost 
1  6-3/8% 


3-1/4% 


1.  Investment 

$11,380,000 
11,380,000 

725.500 

Nep. 

1,600 

171.500 

$  898,600 


a.  First  Cost 

b.  Interest  durlnj»  construction 

(Less  than  2  Years) 

I  c.  Cross  (or  net)  Investment 

2.  Annual  Cost 

a.  Interest  (3-1/4%)  x  Ic. 

(6-3/8%)  X  Ic. 

b.  Adjustment  for  loss  of 

productivity  of  lands 

(0.0175  X  1,250,000) 

(  ) 

c.  Amortization  (100  yrs  @  3-1/4%  or  6-3/8%) 

(0.00138  X  Ic)  15,700 

(0.00014  X  Ic) 

d.  Maintenance  and  Operation  171,500 

(1)  Recreation 

e.  Replacement  - 

(1)  Recreation 

Total  Annual  Cost 

(Federal)  Initial  $  579,000 


$11,330,000 

11,380,000 

369,900 

21,900 
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56.  Costs  -  recommended  recreation  development  plan.  - 


Recreation  development  costs  for  the  recommended  recreation  development 
plan  at  the  lake  (minimum  facilities  for  public  health  and  safety)  would  be 
Federal  costs  since  no  non-Federal  sponsor  is  available  at  this  time.  The 
costs  are  presented  in  the  next  tabulation,  based  on  October  1976  price  levels. 

The  Corps  would  administer,  operate,  and  maintain  the  recreation  and 
fish  and  wildlife  program  at  the  lake  along  with  other  project  features. 

On  the  lower  Yuba  River  downstream  from  the  afterbay,  the  FWS  would  admin¬ 
ister  the  fishery  enhancement  program  (consisting  of  the  hatchery,  spawning 
channel,  spawning  gravels  and  fishery  habitat  improvements).  Yuba  County 
would  participate  in  development  of  the  six  recreation  sites  along  the  lower 
Yuba  River  and  would  operate  and  maintain  these  facilities.  Corps  of  Engineers 
forces  at  the  lake  would  be  available  to  assist  in  certain  activities  on 
the  lower  Yuba  River  when  needed,  such  as  periodic  channel  maintenance 
and  maintenance  of  fish  and  wildlife  mitigation  features. 

As  provided  by  Federal  guidelines,  all  the  lands  required  to  accommodate 
the  full  recreation  potential  of  the  project  would  be  acquired  initially 
to  Insure  the  availability  of  these  lands  should  a  non-Federal  entity  wish 
to  cost-share  in  developing  additional  facilities  at  a  later  date.  If  no 
agreement  with  a  non-Federal  cost-sharing  sponsor  has  been  made  within  10 
years  after  initial  project  operation,  the  Corps  may  utilize  the  lands  for 
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other  lawful  purposes  within  its  jurisdiction  or  dispose  of  them.  In  no 
case  may  the  lands  be  used  or  made  available  for  use  for  a  purpose  in 
conflict  with  the  purposes  for  which  the  project  is  constructed,  and 
preference  would  be  given  to  uses  which  will  preserve  and  promote  the 
recreation  and  fish  and  wildlife  enhancement  potential  of  the  project. 
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First  Cost  -  Recommended  Recreation  Plan 


Initial 

Future 

Lands  and  Damages 

Lands 

$1 ,025,465 

Contingencies 

154,535 

- 

Acquisition  Cost 

70,000 

- 

Total  -  Lands  and  Damages 

$1,250,000 

- 

Recreation  Facilities 

Facilities  Around  the  Lake 

Road-End  Development 

210,000 

Englebright  Relocation 

340,000 

- 

Subtotal 

550,000 

- 

Contingencies ,  20%+ 

110,000 

Total  -  Facilities  Around  the  Lake 

660,000 

- 

Lower  Yuba  River  Facilities 

River  Mouth 

49,480 

8,680 

Simpson  Lane 

- 

107,160 

River  Bend 

- 

44,160 

Hailwood 

21,480 

8,680 

Daguerre 

139,040 

23,640 

Cold  Tailings 

77,480 

8,680 

Subtotal 

237,480 

201 ,000 

Contingencies ,  20%+ 

52,520 

39,000 

Total  -  Lower  Yuba  River  Facilities 

340,000 

240,000 

Total  -  Recreation  Facilities 

$1 ,000,000 

$240,000 

Engineering  and  Design 

$  120,000 

.5  30,000 

Supervision  and  Administration 

$  80,000 

$  20,000 

Total 

$2,450,000 

$290,000 
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Annual  Cost  -  Recommended  Recreation  Plan 


Economic  Cost 

3-1/4%  r 


6-378% 


1.  Investment 

a.  First  Cost  $2,450,000  $2,450,000 

b.  Interest  during  construction 

(Less  than  2  Years)  -  - 

c.  Gross  (or  net)  Investment  $2,450,000  $2,450,000 

2.  Annual  Cost 


a.  Interest  (3-1/4%)  x  Ic.  79,600 

(6-3/8%)  X  Ic. 

b.  Adjustment  for  loss  of 

productivity  of  lands 

(0.0175  X  1,250,000)  21,900 

(  ) 

c.  Amortization  (100  yrs  @  3-1/4%  or  6-3/8%) 

(0.00138  X  Ic)  3,400 

(0.00014  X  Ic) 

d.  Maintenance  and  Operation  130,000 

(1)  Recreation 

e.  Replacement  - 

(1)  Recreation 


156,200 


Neg. 


300 

130,000 


Total  Annual  Cost 
(Federal)  Initial 


$  234,900  $  286,500 
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57.  Costs  -  fish  and  wildlife  enhancement  and  mitigation  facilities.  ~ 


The  costs  for  the  various  specific  actions  which  will  be  taken  to 
enhance  and  mitigate  the  wildlife  and  fishery  resources  of  the  project  are 
presented  in  the  next  tabulation,  based  on  October  1976  price  levels. 

These  actions  are  discussed  In  Sections  VII  and  VIII*  Mitigation  measures 
are  a  project  responsibility,  and  these  costs  will  be  borne  by  the  Federal 
Government.  The  Fish  and  Wildlife  Service  has  advised  that  fishery 
enhancement  measures  would  be  a  part  of  a  separate  Federal  program  for 
the  conservation  of  fish  and  wildlife,  and  these  costs  also  will  be  borne 
by  the  Federal  Government. 
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First  Cost  -  Enhancement  and  Mitigation  Features 


01 .  Lands  and  Damages 
Lands 

Contingencies 
Acquisition  Costs 

Total  Lands  and  Damages 

06.  Fish  and  Wildlife  Facilities 


$  2,9A6,705 
443,295 
200,000 
(a)  $  3,590,000 


Fish  Facilities 


Hatchery 

Supplemental  Spa^^ing  Channels 
Sub total 

Contingencies ,  20%+ 

Total  -  Fish  Facilities 

Wildlife  Facilities 


8,000,000 

3.652.500 
11,652,500 

2.347.500 
14,000,000 


Spenceville  Wildlife  and  Recreation 
Area  -  1,500  A.F.  of  water/year, 
with  pumphouse  and  distribution 
lines  for  Durapsey  Creek  &  Vineyard 


Creek  460,000 

Nesting  habitat  for  wildlife  25,000 

Spenceville,  vegetation  improvement  100,000 

Hackett  Creek,  habitat  improvement  300,000 

Turkey  mitigation  lands,  habitat 

Improvement  65,000 

Government-owned  gravel  tailings , 

habitat  improvement  150,000 

Detention  ponds  and  habitat 

improvement  100,000 

Fish  and  wildlife  monitoring  and 

analysis  program  50,000 

Subtotal  1 ,250,000 


Contingencies,  20%+  250,000 

Total  -  Wildlife  Facilities  1,500,000 


Total  Fish  and  Wildlife  Facilities  $15,500,000 


30.  Engineering  and  Design 


$  1,870,000 


31.  Supervision  and  Administration  1 ,240,000 

Total  $22,200,000 

(a)  Excludes  costs  for  Federal-owned  lands  to  be  transferred 

to  the  project^ estimated  market  value  at  approximately  $900,000, 
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Annual  Cost  -  Enhancement  and  Mitigation  Features 


Economic  Cost 
3-1/4%  T 


6-3/8% 


1.  Investment 

a.  First  Cost 

b.  Market  value  of  Federal 

Lands  to  be  Transferred 
to  Project 

c*  Interest  during  construction 
(Less  than  2  Years) 
d.  Gross  (or  net)  Investment  $23 

2.  Annual  Cost 

a.  Interest  (3-1/4%  x  Id.) 

(6-3/8%  X  Id.) 

b.  Adjustment  for  loss  of 

productivity  of  lands 
(0.0175  X  3,590,000) 

(  ) 

c.  Amortization  (100  yrs  (?  3-1/4%  or 

(0.00138  X  Id) 

(0.00014  X  Id) 

d.  Maintenance  and  Operation 
(1)  Fish  &  Wildlife  Fac. 

e.  Replacement 

(1)  Fish  &  Wildlife  Fac. 

Total  Annual  Cost 

(Federal)  Initial  $1 


200,000 

22,200,000 

900,000 

900,000 

100,000 

$23,100,000 

750,800 

1,472,600 


62,800 

Nep. 

6-3/8%) 

31,900 

3,200 

748,000 

748,000 

38,200 

28,700 

631  ,700 

$2,252,500 

D-84 


SECTION  XIV  ~  BENEFITS 


Recreation  benefits  are  separated  into  two  categories:  (a)  general 
recreation,  and  (b)  specialized  recreation.  General  recreation  Includes 
typical  reservoir  recreation  activities:  camping,  picnicking,  boating, 
hiking,  bicycling,  swimming,  and  fishing.  Specialized  recreation 
Includes  activities  such  as  river  rafting,  salmon,  and  steelhead 
fishing,  hunting,  and  hatchery  visitation. 

58 .  Benefit  computations.  ~ 

Project  benefits  are  a  function  of  project  use  by  decade,  discount 
rate,  the  100-year  economic  life,  and  recreation  day  values.  Project 
recreation  use  by  decade  is  presented  in  Section  V.  Two  discount  rates 
were  used  in  computing  project  benefits,  3-1/4  percent  and  6-3/8  percent. 
Recreation  day  values  used  range  from  $0.75  to  $2.25  per  day  and  were 
taken  from  the  schedule  of  values  published  as  a  part  of  the  Water 
Resources  Council’s  Principles  and  Standards  for  Planning  Water  and 
Related  Land  Resources  (38  F.R.  174,  10  September  1973).  Selection  of  a 
specific  value  from  the  given  range  is  based  on  a  judgement  evaluation  of 
recreation  resources  of  the  project,  l.e.,  quality,  number  of  activities, 
aesthetics,  competition  from  other  similar  resources,  and  relationship  to 
the  user  population. 
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The  value  of  use  of  existing  recreation  resources  in  the  project  area 
without  the  project  was  computed  and  deducted  from  project  gross  recreation 
benefits  to  determine  project  net  recreation  benefits. 


59.  Gross  recreation  benefits.  - 


Gross  recreation  benefits,  including  the  value  of  use  of  the  existing 
resources,  for  the  two  development  plans  are  summarized  in  the  following 
tabulation.  More  detailed  information  is  presented  in  the  tabulations  at 
the  end  of  this  section. 


Development  Plan 

Gross 

3-1/4% 

Benefits 

6-3/8% 

Optimum  Plan 

Marysville  Lake 

$1,156,000 

$1,006,000 

Lower  Yuba  River 

$  715,000 

$  625,000 

Total 

$1,871,000 

$1,631,000 

Recommended  Plan 

Marysville  Lake 

$  850,000 

$  778,000 

Lower  Yuba  River 

$  512,000 

$  447,000 

Total 

$1,362,000 

$1,225,000 

60.  Value  of  existing  resources.  - 


Existing  recreation  resources  in  the  project  area  were  evaluated  and 
their  use  and  resulting  values  established  for  the  year  1990.  Values 
were  computed  for  general  and  for  specialized  recreation  for  both  the 
lake  and  the  lower  Yuba  River,  The  lake  area,  for  the  purpose  of  this 
evaluation,  includes  the  project  reach  from  the  afterbay  dam  upstream  to. 


D-86 


and  including,  Englebright  Lake.  Existing  resources  in  this  area 
consist  of  fishing,  hunting,  rafting,  nonconsumptive  wildlife  use,  and 
recreation  use  at  Englebright  Lake,  Recreation  facilities  at  Englebright 
Lake  would  be  relocated  above  gross  pool  with  the  project,  and  recreation 
use  for  these  facilities  is  expected  to  be  the  same  for  ’'with”  and 
"without”  project  conditions.  For  the  lower  Yuba  River,  existing 
resources  from  the  afterbay  dam  downstream  to  the  confluence  of  the  Yuba 
River  with  the  Feather  River  were  evaluated.  Existing  resources  in  this 
area  consist  of  fishing,  rafting,  and  a  limited  amount  of  general 
recreation  use  at  several  access  points  along  the  river.  There  is  only 
one  developed  access  point  (a  parking  area  and  access  road  on  the  left 
bank  near  Marysville  recently  developed  by  the  California  Wildlife 
Conservation  Board);  others  are  Informal  with  little  or  no  development 
(the  bridge  crossing  at  Highway  20  is  an  example),  and  most  use  is  by 
trespass  since  public  ownership  of  access  means  has  not  been  provided. 

The  existing  resources  values  are  summarized  below.  Details  of  their 
derivation  are  presented  in  the  tabulations  at  the  end  of  this  section. 


Area 


Existing  Resource  Value 


Marysville  Lake 
Lower  Yuba  River 


$397,000 
$  97,000 


Total 


$494,000 
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61.  Net  recreation  benefits. 


Net  recreation  benefits  are  gross  benefits  less  the  value  of  existing 
recreation  resources,  as  follows. 


Net  Benefits 


Development  Plan 

3-1/4% 

6-3/8% 

Optimum  Plan 

Marysville  Lake 

$ 

759,000 

$  609,000 

Lower  Yuba  River 

618,000 

528,000 

Total 

$1 

,377,000 

$1,137,000 

Recommended  Plan 

Marysville  Lake 

$453,000 

$381,000 

Lower  Yuba  River 

415,000 

350,000 

Total 

$868,000 

$731,000 

62.  Fishery  enhancement  benefits.  - 

With  a  hatchery  and  associated  fish  facilities  (gravel  management  and 
a  special  spawning  channel)  downstream  of  the  afterbay,  it  is  expected 
that  the  river  fishery  can  be  enhanced  by  10,000  spawning  steelhead  and 
70,000  spawning  salmon.  (See  paragraph  33.)  In  the  case  of  steelhead, 
it  is  expected  that  a  10,000  Increase  would  provide  1,000  more  fish  each 
year  for  catching  by  sport  anglers  on  the  Yuba,  Feather,  and  Sacramento 
River  system.  Based  on  an  estimate  of  10  recreation  days  of  use  expended 
for  each  fish  caught,  the  recreation  value  of  the  1,000  fish  increase  is; 


1,000  fish  X  10  rec  days  x  $6.00 

fish  caught  rec  day  =  $60,000 
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The  70,000  salmon  that  would  be  added  to  the  river  system  would  produce 


280,000  mature  fish,  and  the  value  to  the  commercial  fishery  is: 

147,000  fish  X  10  lbs  x  $2.00 

fish  caught  lb  =  $2,940,000; 

the  recreation  value  of  ocean  sport  fishing  is: 

56,700  fish  x  1  rec  day  x  $6.00 

fish  caught  rec  day  =  $340,000; 

and  the  recreation  value  of  inland  sport  fishing  is: 

6,300  fish  x  10  rec  days  x  $6.00 

fish  caught  rec  day  =*  $378,000 

Fishery  enhancement  benefits  are  summarized  in  the  following  tabulation 


Species 

Steelhead 

Salmon 

Ocean  commercial 
Ocean  sport 
Inland  sport 
Total 


Enhancement 
(Number  of 
spawning  fish) 

10,000 

70,000 


Value  (Benefits) 

$  60,000 
3,658,000 
(2,940,000) 
(340,000) 
(378,000) 
$3,718,000 


Fishery  enhancement  costs  and  benefits  are  compared  as  follows: 


3-1/4% 


6-3/7% 


Costs  $1 , 260,000 
Benefits  3,720,000 
Benefit /cost  ratio  3.0 


$1,760,000 

3,720,000 

2.1 
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NOTE: 

Indicated  value  is  percentage  of  years 
that  storage  Is  exceeded  on  e  given  date 
based  on  total  end  of  month  storage  for 
the  yeers  1895>1971.  Data  abstracted 
from  hypothetical  mu  I t i p I e >pu rpo se 
monthly  operation  (U.S.B.R.).  partial 
i mp  a i rmen  t  s . 


MARYSVILLE  LAKE 
YU8A  RIVER,  CALIFORNIA 


SEASONAL  VARIATION  OF 
LAKE  STORAGE  FREQUENCY 


CORPS  OF  ENGINEERS, SACRAMENTO, CALIFORNIA 
Prepored:  C  O. «.  i877 
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FIGURE  D-2 


PERCENT  OF  TIME  STAGE  EXCEEDS  INDICATED  ELEVATION 


NOTE; 

Curvts  represent  percent  of  time  given 
steges  ere  equaled  or  exceeded  during 
the  wettest  3  consecutive  yeers,  the 
driest  3  consecutive  yeers.  end  the 
totel  record  period.  1895-1971. 
Anelytis  besed  on  hypotheticel  monthly 
multiple-purpose  operetion  (U.S.B.R.). 
partial  i mpa i rmen t s  . 


MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 

STAGE-DURATION  CURVES 


CORPS  OF  ENGINEERS, SACRAMENTO, CALIFORNIA 


FIGURE  D-3 
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FIGURE  DS 


Typical  Lower  Yuba  River  public  access  area  (photo  of  Public 
Access  Area  on  the  American  River  west  of  Sunrise  Boulevard 
Bridge). 
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APPENDIX  E  -  ENVIROiPtEilTAT.  EETTTNC 


1.  Natural  environment.  - 


a.  Location  -  The  '^arysville  Lake  proiect  site  Is  located  in  the 
Sierra  foothills  of  Yuba  County,  about  15  miles  northeast  of  the  city  o^ 
Marysville,  on  the  main  stem  of  the  Yu])a  Ei^^er  and  on  Drv  Creel' ,  ns 
shown  on  Figure  E-1.  Beale  Air  Force  P>nse  (AF]j)  is  about  5  miles  to  the 
south. 


The  Yuba  River  is  a  major  tributary  to  the  Feather  River,  which  is 
a  major  tributary  to  the  Sacramento  River.  The  dralnape  basin  of  the 
Yuba  River  lies  on  the  western  slope  of  the  Sierra  Nevada  and  has  a  total 
area  of  about  1,350  square  miles  at  the  motith  and  1,296  square  miles  at 
the  damsite.  The  mountain  portion  of  the  basin  is  drained  bv  the  North, 
Middle,  and  South  Yuba  Rivers,  which  flov;  in  deen,  parallel  canyons. 

These  tributaries  join  above  the  damsite  to  form  the  main  stem  of  the 
Yuba  River,  which  flows  across  the  valley  floor  and  enters  the  ^Gather 
River  at  the  city  of  'larysville.  The  basin  ranchos  in  elevation  from  ahotit 
60  feet  at  its  lower  end  to  a  maximum  of  9,000  feet, 

b.  Topography  -  The  watershed  above  the  project  reservoir  drops 
from  the  crest  of  the  Sierra  Nevada  (elevation  9,000  feet)  to  the  low 
foothills  at  the  eastern  margin  of  the  Central  Valiev  of  California.  In 
the  immediate  vicinity  of  the  eastern  half  of  the  reservoir  there  are 


steapsldcd  ridf^es  as  high  as  2,')00  feet  in  elevation,  and  t!ie  streanbed 
is  550  feet  above  nsl.  The  topography  around  the  western  ]\a]  f  of  the 
project  is  open  and  gently  rolling;  Holnan  hill  is  tl\e  highest  point  at 
925  feet  nsl  and  the  streambed  is  at  200  feet  nsl.  The  flood  plain 
doxsmstrean  at  the  confluence  of  the  Yuba  and  Feather  Fivers  is  at  abotit 
60  feet  elevation  nsl.  Photographs  of  the  proiect  area  are  shovTn  on 
^igure  E~2. 

Man-nade  features  are  proninent  dovmstrean  of  the  afterbay.  Oredge 
tailings,  which  occupy  nuch  of  the  area  along  tlie  lo^;er  Yuba  Fiver,  lie 
in  synnetrical  piles  as  high  as  100  ^eet.  Many  o^  these  tailinf^  piles 
are  separated  fron  each  other  by  a  network  of  channels  and  ])v  nonds  that 
often  have  no  surface  inlets  and  outlets.  Hydraulic  nining  during  the 
last  125  years  has  contributed  to  the  shape  of  the  landscape  near 
Snartville  and  Tinhuctoo.  There  are  several  steen,  bare  cliffs  arotind 
these  tV7o  sites  that  are  the  result  of  sucli  nlnine. 

Ceology  -  Tlie  ^larysville  project  area  is  underlain  by  varivsblv 
netanorphosed  volcanic  rocks  of  ^'^esozoic  age.  ^^inor  anoiints  of  granite, 
slate,  and  other  rock  types  occur  \7itliin  the  nctanorphics .  F::ccnt  for 
the  steeper  valley  sides  and  the  floors  of  soiie  of  the  snaller  vallevs, 
these  rocks  occur  at  the  surface  only  in  sparse  outcrops.  "^hey  are 
generally  obscured  by  deep  cover  of  residual  soil  and  \7catliercd  rod; 
or  by  alluvial  deposits  fron  modern  and  ancient  streans.  sone  plar(\s, 

patches  of  Tertiary  sediments  overlie  tlie  nctanorphics.  A  couple  o^ 


small  areas  of  Tertiary  volcanic  mudflow  and  breccia  occur  near  Smartville. 
Geology  of  the  project  area  is  discussed  in  more  detail  in  Appendix  H. 

d.  Seismicity  -  Most  historical  earthquakes  felt  in  the  Marysville 
area  had  epicenters  more  than  35  miles  from  the  project  site  and  occurred 
on  the  San  Andreas  fault  system  and  the  Sierra  Nevada  fault  system.  Prior 
to  1  August  1975  available  data  did  not  suggest  the  shear  zone  in  the 
afterbay  area  or  any  other  faults  in  the  Sierra  Foothill  were  active. 
However,  ground  cracking  observed  following  the  Oroville  earthquake  has 
been  interpreted  by  the  California  Division  of  Mines  and  Geology  (16) 
and  the  California  Department  of  Water  Resources  as  surface  faulting 
along  a  fault  not  recognized  prior  to  the  Oroville  earthquake.  Prior  to 
1975,  the  quake  closest  to  the  project  area  with  a  Richter  magnitude  of 
5.0  or  greater  occurred  30  miles  north  of  Oroville  in  1940  with  a  magnitude 
of  5.7;  however,  seismic  history  and  mapped  geology  led  to  the  conclusion 
that  the  project  is  located  in  a  relatively  inactive  area  as  far  as  local 
and  near-local  events  are  concerned.  The  1  August  1975  earthquake  that 
occurred  near  Palermo,  about  15  miles  northwest  of  the  project  site,  had 
a  local  magnitude  determination  range  from  5.7.  That  event  and  the  after¬ 
shocks  have  led  to  a  reevaluation  of  the  potential  seismicity  of  the  area, 
as  discussed  in  Appendix  H. 


NOTE:  Numbers  in  parentheses  refer  to  references  cited  at  the  end  of 
this  Appendix. 


E-3 


e.  Soils  -  The  pro-joct  area  contains  si:;  soil  associations, 
described  by  Herbert  and  Bofrj;  (5)  as: 

Auburn-Sobrante-Las  Posas 

Pveddinc.-rorninrr 

Sierra-'An])errv 


V/ynan-llyer 


Pnrr  lebrii^ht-Pescue 


Ta  i  1  in  g  S“P  la  ce  r  )  i  e  r,  in  i’ s 

Tliese  soil  associations  are  described  and  their  locatioris  in  the 
proiect  area  are  sho\Nrn  in  Appendix  H. 

Clinato  -  Tl'^e  clinate  of  the  Yuba  Pivcr  basin  varies  \Jide]^^, 
with  narked  differences  in  tenneraturo  and  precipitat ion  witiiin  sliort 
distances.  In  the  nountains,  winter  teinperatures  are  nod(n*at:eJv  severe, 
with  nininuns  below  freezing,  while  warn  days  and  cool  nights  characterize' 
the  Sumner  months.  Frost  nay  occur  in  any  month  at  the  liiciier  elevations. 
The  climate  of  the  proiect  area  is  typical  o*'  the  California  Central 
^'“alley.  Sumners  are  hot  and  drv;  vjinters  are  gs'nr^rally  cool  and  mild; 


fall  and  spring  are  transitional.  The  following  tabulation  gives  monthly 
values  of  the  mean,  mean  maximum,  and  mean  minimum  temperatures  for 
Marysville,  v/hich  lies  about  15  miles  southwest  of  the  proiect. 


?Ionthly  Temperatures  for  ^Tarysville 


Jan  Feb  Mar  Apr  May  Jun  vTul  Aug  Sept  Oct  Nov  !)ec 
Mean  (^^F)  46.7  50.5  55.4  60. G  66.9  74.4  78.8  76.4  73.8  64.8  53.6  47.2 

Mean 

Maximum  (°F)  53.8  59.6  65.5  72.5  80.3  89.2  96.3  94.4  88.8  78.4  65.7  55.4 

Mean 

Minimum  (®F)  37.4  40,6  43,7  47,4  51,6  57,5  60,5  58,5  55.2  49.0  41.4  37.9 

Source:  U.S,  Department  of  Commerce,  Climatographv  of  the  United  States, 
No.  86-4,  1972. 


ilainfall  occurs  mainly  during  the  winter  months;  85  percent  of  the 
year’s  rain  falls  betvjeen  October  and  March.  Average  annual  rainfall  is 
20,59  inches  at  Marysville  and  increases  with  elevation  to  the  east.  The 
average  length  of  the  frost-free  period  is  280  days,  (13) 
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g.  Scenic  setting  -  The  Marysville  Lake  project,  exclusive  of  the 


lower  Yuba  River  corridor  and  separate  wildlife  mitigation  lands,  would 
encompass  19,820  acres  of  land,  of  which  about  6,640  acres  would  be 
Inundated  by  the  lake  at  gross  pool  elevation  560  feet  msl.  Including  815 
acres  presently  Inundated  by  Englebrlght  Lake.  The  afterbay  would  Inundate 
1,080  acres  at  a  gross  pool  elevation  of  248  feet  msl.  Most  of  the  scenery 
at  the  project  site  consists  of  rolling  hills,  covered  with  grass  and  open 
oak  woodland.  In  the  summer  and  fall  the  annual  grasses  on  unlrrlgated 
land  dry  and  turn  a  golden  color,  and  at  that  time  most  greenery  Is  found 
along  the  streambeds.  In  the  Irrigated  pastures,  and  around  houses.  Typical 
site  views  In  the  project  area  are  shown  on  Figure  E-2. 

The  western  part  of  the  site  has  relatively  gently  sloping 
topography.  Lee  Hill  and  Howard  Hill  are  the  predominant  features. 

In  the  lower  parts  of  the  site,  trees  and  surrounding  topography  restrict 
sight  distance,  making  the  views  of  a  local  type;  however.  In  the  more 
rugged  eastern  portion  of  the  site  there  are  Impressive  views,  particularly 
of  the  Yuba  River  Narrows  and  the  surrounding  hills.  There  are  few  easily 
accessible  viewing  points,  the  most  common  being  from  Englebrlght  Dam, 
on  the  Mooney  Flat  Road  near  Deer  Creek,  and  from  Parks  Bar.  The  river 
canyon  and  the  cliffs  remaining  from  hydraulic  mining  may  be  viewed  from 
Rose  Bar  and  Forbes  Ranch,  but  these  spots  are  much  less  commonly  visited. 

The  Yuba  River  Itself  offers  a  variety  of  visual  experiences,  partly 
due  to  alteration  of  the  natural  setting  along  much  of  Its  course.  The 
middle  stretches  of  river  In  the  project  reach  remain  fairly  natural,  but 
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most  of  the  downstrenr.i  river  within  the  proiect  site  has  been  nltcrei! 
extensively  ns  a  result  of  hydraulic  mininp,  and  tlie  subsequent  worhinp  of 
dredp;es  in  the  streanbed.  The  dredge  tailinf;s  nlonj;  tlie  riverbanks  create 
a  landscape  of  gravel  mounds  and  pools.  Tb.e  Y\iba  h^'^rro\;s  betT^een 
Eufjlebr i)^ht  Oam  and  Uose  bar  is  a  gorge  with  sv^ift -flowing  water  and 
rapids.  It  is  possible  to  walk  into  the  gorge  at  se^^eral  points,  ""he 
river  do\7nstreani  from  the  Yuba  harrows  to  ]lnllvoo(!  "'oulevard  flows  over 
a  wide  gravel  bed  and  resembles  a  glacial  out^^'^sh  stream.  '""lie  ri'/er  braids 
in  several  spots  and  tliere  are  frequent  riffles. 

Dry  Creek  at  Ilnnnond  Crovo  County  Pari:  ])ot\;een  i‘ig>n;av  arn’  tlie 
Yuba  River  provides  visual  contrast,  "^lovmnr  slomly  tbrougli  tree-sliaded 
pools  covered  vjitli  floating  plants. 

h.  Vegetation  -  Vegetation  and  land  use  in  tbe  project  area  ir, 
sho^*m  on  Figure  iC-3.  "^he  woodland-savanna  ve^TOtation  tvpe  comprises  about 
60  percent  of  tlie  total  project  area  and  includes  D;o  distinct  connunities 
of  riparian  woodland  and  tlie  oak-digger  pine  corinunitv  of  the  footljil"* 
woodland.  The  remaining  AO  percent  the  area  is  n-^ed ormnan tl v 
agricultural  and  grasslands,  witli  a  small  amount  chaparral  occurring 
at  high  altitudes.  The  following  tabulation  sl^ows  ncrongos  of  llie  several 
plant  communities  for  tlie  total  nroiect  study  area. 


Plant  Community 


Project  Study  Area  (acres) 


Sycamore-alder-oak  riparian  woodland 


300 


Willow-cottonwood  riparian  woodland 


190 


Riparian 


1,100 


Oak-digger  pine  woodland 


11,630 


Chaparral 


410 


Grassland-agricultural 


4,070 


Miscellaneous  1/ 


4,580 


TOTAL 


22,280 


_1/  Water  surface,  Englebright  Lake,  tailings,  sandbars,  urban,  etc. 

The  foothill  woodlands  occur  throughout  the  project  area.  The 
riparian  woodland  is  strongly  influenced  by  the  occurrence  of  permanent 
standing  or  running  water  along  the  Yuba  River,  Dry  Creek,  and  other 
tributaries  of  the  Yuba  River,  and  surrounding  ponds  in  the  tailings 
area.  Annual  precipitation  is  too  little  to  support  the  thick  growth  of 
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deciduous  trees,  shrubs,  and  vines  found  along  permanent  watercourses. 

Other  factors,  such  as  soli  type  and  streamflow  pattern.  Influence  the 
species  composition  of  the  riparian  woodlands  along  the  Yuba  River  and 
Its  tributaries.  Two  distinct  plant  communities  can  be  seen,  both  of 
which  can  be  classed  as  riparian  woodland.  These  are  a  sycamore-alder-oak 
riparian  woodland  and  a  willow-cottonwood  community.  Dry  Creek  and  the 
lower  reaches  of  Sanford  Creek  support  remnants  of  the  once  widespread 
sycamore -alder-oak  riparian  woodland.  This  plant  community  Is  rich  In 
species  and  Is  restricted  to  the  lower  foothills  and  the  valley  floor. 

Sycamore-Oak-Alder  Riparian  Woodland  -  The  sycamore-oak-alder 
riparian  woodland  along  Dry  Creek  Is  a  two-storied  forest  with  nearly 
complete  closure  and  extensive  shrub  undergrowth.  The  most  common  tree 
species  are  sycamore  (Plantanus  racemosa) ,  alder  (Alnus  rhomblfolla) , 
Interior  live  oak  (Quercus  wlsllzenll) ,  Oregon  ash  (Fraxlnus  latlfolla) , 
black  walnut  (Juglans  hlndsll) ,  and  Fremont  cottonwood  (Populus  fremontll) . 
Digger  pine  (Plnus  sablnlana) ,  more  common  to  the  drier  foothill  woodland, 
attains  considerable  girth  In  this  habitat,  but  Is  not  a  dominant  species. 
The  evergreen  California  bay  (Umbellarla  calif ornlca)  Is  frequent  In  this 
community,  but  less  common  than  the  deciduous  species. 

Among  the  shrubs  or  small  trees  of  the  understory,  California  buckeye 
(Aesculus  callfomlca)  and  willow  (Sallx  spp.)  often  reach  a  large  size. 
Other  common  shrubs  are  buttonbush  (Cephalanthus  occldentalls  var. 
callfomlcus)  ,  mule  fat  (Baccharls  vlmlnea)  ,  and  redbud  (Cercls 
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occidentalls) .  Large  thickets  of  blackberry  (Rubus  urslnus)  form  mounds 


scattered  among  the  trees,  and  grape  vines  (Vitus  californica)  climb 
thickly  over  trees  and  shrubs.  Chapparal  species  extend  into  this 
community  from  the  drier  slopes  on  either  side,  but  are  not  plentiful 
and  are  generally  restricted  to  the  margins  v^here  the  ground  level  is 
higher. 

The  herb  layer  contains  many  of  the  same  grasses  and  forbs  as  the 
grassland  community.  In  addition,  many  mesophytic  species  are  found  only 
in  this  habitat.  Baby  blue-eyes  (Nemophila  pedunculate) ,  buttercup 
(Ranunculus  spp.),  and  cinquefoil  (Potentilla  spp.)  are  a  few  of  the  many 
herbs  to  be  seen  here. 

The  most  extensive  growth  of  riparian  woodland  in  the  project  area 
is  adjacent  to  Dry  Creek  pools.  Here  too  can  be  found  the  thickest  growth 
of  marsh  and  aquatic  plants.  Smartweed  (Polygonum  spp.),  sedges  and  rushes 
(Carex,  scirpus ,  and  other  genera  of  the  family  Cyperaceae) ,  and  cattail 
(Typha  latifolia)  border  the  pools  and  some  stretches  of  streamside  where 
the  flow  is  slow  but  plentiful.  The  pools  support  a  thick  growth  of 
aquatic  plants.  Elodea ,  pondweed  (Potamogeton  spo.),  arrowhead  (Sagittaria 
spp.),  duckweed  (Lemna  and  Spirodela  spp.),  are  among  the  most  common. 

Willow-Cottonwood  Riparian  Community  -  The  riparian  community  x^ich 
is  found  along  the  Yuba  River  and  in  the  tailings  areas  is  distinctly 
different  from  the  sycamore-alder-oak  community  along  Dry  Creek.  On  the 
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rlverbanks  the  fluctuating  water  flow  and  lack  of  deep  well-watered  loam 
contribute  to  the  absence  of  many  species  found  along  Dry  Creek.  The 
tailings  areas,  though  unaffected  by  water  flow,  also  lack  the  rich  soil 
which  supports  the  abundant  growth  on  Dry  Creek. 

Cottonwood  and  willow  are  thick  along  the  higher  banks  which  are 
relatively  undisturbed  by  dredging,  but  they  grow  in  a  narrow  elevation 
band  rarely  over  6  feet  In  extent.  Most  of  the  riparian  growth  along  the 
river  Is  on  gravel  bars  which  are  prone  to  shifting  and  erosion  by  the 
high  water  of  the  annual  spring  runoff. 

The  riparian  community  which  surrounds  the  tailings  ponds  is  of  a 
similar  species  composition  to  that  along  the  river.  The  sand- grave 1-cobble 
substrate  of  the  tailings  may  only  be  capable  of  supporting  a  community  of 
weedy  and  Invasive  species  which  are  adapted  to  poor  soil. 

The  dominant  tree  species  of  this  riparian  community  are  willow  and 
cottonwood.  Digger  pine  seedlings  are  sometimes  seen  on  the  tailings  and 
on  gravel  bars,  but  the  lack  of  larger  trees  makes  It  doubtful  If  they 
will  remain  more  than  a  few  years  where  the  water  flow  and  level  fluctuates 
to  any  great  extent.  Both  deciduous  species  range  from  a  shrubby,  low 
habitat,  usually  seen  as  thickets  marking  high  water  lines  from  previous 
years,  to  good-sized  trees  which  have  survived  the  floods  of  many  seasons. 
Both  species  are  capable  of  surviving  Inundation  and  are  often  seen 
growing  In  backwater  areas  In  water  up  to  1-1/2  feet  deep.  Other  shrubs 


occur  In  this  habitat  but  to  a  lessor  extent  than  v/illov/  aii<'  ciU  f  onwoo  1 . 


Sone  of  these  are  blue  elderberry  (Sanhucus  caerul  ea)  ,  rl^'er  tlop.vM^od 
(Cornus  plabrata)  ,  and  blackberry.  A  f ev;  species  of  the  annual  p,rasslancls 
are  seen  here,  but  crabgrass  (Digitaria  sap.),  knotgrass  (Taspalun  spp.) 
and  barnyard  grass  (Echninochloa  crusgalli) ,  are  more  connon.  Some  of 
the  nore  common  forbs  are  yellov;  star  thistle  (rcntaurea  solst italis)  , 
willow  herb  (Epilobiiim  spp.),  c^ornv;ood  (Artemisin  biennis)  ,  vervain 
(Verbena  bonariensis) ,  and,  near  the  water’s  edee,  snartweed,  sedges, 
and  a  fev;  lierbs  are  seen. 

Most  of  the  gravel  bars  and  tailings  do  not  support  enougli  vegetation 
to  be  considered  a  riparian  community .  llov;ever,  some  vegetation  is 
becoming  established  on  the  tailings  and  the  hi'^her  gravel  bars.  Clumps 
of  willow  6  to  9  feet  in  height  are  scattered  on  the  liigher  gravel  bars 
along  the  main  river  channel,  ICnotgrass  and  brone  (Cronus  spp,)  grovj 
thinly  on  level  areas.  hedges  and  smartweed  occupy  low,  percniallv  damp 
ground.  A  few  of  the  species  of  forbs  noted  as  present  on  tl:e  r;ravel  and 
cobbles  are;  horse  v/eed  (Conyza  canadensis)  ,  ’^’ild  lettuce  (Lactuca  spp,), 
bur-marigold  (Bide.ns  laevis)  ,  liorehound  (^  bar  mini  vulgare)  ,  an^!  nnllohi 

(Verb  as  Cl  in  spp,).  Only  two  native  plants,  lOazin^  star  (Montxel  La 
laevicaulis) ,  and  a  buckwheat  (Eriogonum  vinineum)  were  not^d  among  the 
many  pioneers  of  the  gravel  and  cobble  areas,  t^'inugfi  doid't'^ers  otliors 
occur  there, 

Oak-Digger  Pine  'doodland  -  At  lov;er  Glevat‘''ons  the  aspect  of  the 
foothill  woodland  is  that  of  an  open  wood  Ian  1  or  savanna.  The  lack  o^ 


shrubs,  the  scattered  trees,  and  the  low  r;rowth  of  p.rass  hrinj^s  to  ninJ 
a  carefully  cultivated  and  pruned  park.  It  is,  howe^^or,  a  natural 
appearance  of  this  transition  zone  betvjeen  p,rassland  and  v;aodland.  As 
the  elevation  increases,  the  trees  bccone  less  scattered  until,  on  sone 
slopes  above  650  feet,  cro\m  closure  is  nearly  complete.  ^or  the  most 
part,  though,  the  foothill  woodland  remains  relatively  open,  with  AO 
to  60  percent  crown  closure. 

In  the  past,  the  foothill  woodland  covered  nearly  all  the  foothill 
area  between  the  grassland  and  the  nontane  forest.  Much  land  at  lovjer 
elevations  has  been  cleared  of  trees  and  converted  to  pasture,  cropland, 
or  residential  farmland.  Thus  there  are  extensive  areas  within  the 
foothill  zone  which  are  now  grasslands  or  agriculture  lands.  Some  of 
these  support  snail  stands  of  woodland  vegetation,  usually  on  steeper 
slopes. 


inhere  ground  x;ater  seepage,  pernanent  streams,  or  irrigation 
ditches  provide  a  more  or  less  constant  water  supply  througliout  the  dry 
season,  cattail,  sedges  and  rushes,  willow,  and  cottonv/ood  can  be  seen, 
along  with  other  plant  species  norc  connon  to  the  riparian  connunities 
discussed  above.  Representatives  of  these  connunities  are  often  seen 
as  single  specinens  or  snail  stands  along  watercourses  v/hich  arc  dry  in 
Sumner  and  fall,  but  their  extent  rarely  exceeds  a  fraction  of  an  acre. 

Though  shrubs  become  more  connon  as  the  trees  of  the  vroodland  bccone 
more  dense,  a  thick  shrub  growth  under  the  tree  overstory  is  rare,  ''ore 
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often  shrubs  occur  in  areas  where  trees  are  spaced  widely,  allowing 
adequate  sunlight  to  reach  the  understory,  Poison  oak  (Rhus  diversiloba) 
is  as  likely  to  be  found  under  trees  as  in  the  open,  but  others  such  as 
manzanita  (Arctostaphylos  spp,),  buckbrush  (Ceanothus  cuneatus) ,  coffee 
berry  (Rhamnus  californica) ,  and  oak  gooseberry  (Ribes  quercetorum)  are 
less  shade  tolerant.  All  these  shrubs  are  members  of  the  chaparral 
vegetation  type  as  well  as  of  the  foothill  woodland. 

Oaks  are  the  most  common  trees  of  the  foothill  woodland.  Valley  oak 
(Quercus  lobata) ,  with  a  relatively  mesic  habit,  is  more  often  seen  on  lower 
slopes  and  along  watercourses  where  the  water  supply  is  plentiful.  In 
the  drier  habitats,  interior  live  oak  (Q.  wislizenii)  and  blue  oak 
(5.*  douglasli)  predominate.  Sharing  dominance  with  the  oaks  is  digger  pine. 
An  occasional  madrone  (Arbutus  menziesii)  can  be  found  among  the  oak  and 
digger  pine,  and  in  dry  ravines  California  buckeye  (Aesculus  californica) 
joins  this  oak-digger  pine  community.  At  higher  elevations,  about  1,000 
feet,  California  black  oak  (Quercus  kelloggii)  occurs,  and  at  the  extreme 
eastern  end  of  the  project  area  ponderosa  pine  (Pinus  ponderosa)  fingers 
down  the  slopes  from  higher  elevations. 

The  ubiquitous  grasses  of  the  valley  occur  throughout  the  foothills. 

It  is  here,  however,  where  many  of  the  once  common  native  perennial  grasses 
find  a  refuge.  Slopes  are  often  steep  and  rocky  in  the  foothills  and  this 
protected  them  from  the  overgrazing  by  livestock  that  marked  the  latter 
half  of  the  19th  century  and  the  early  years  of  the  20th.  Even  now,  some 
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areas  show  signs  of  being  severely  overgrazed.  Dr.  Rowell  (7)  has  noted 
one  steep >  rocky  area  of  about  1/2  acre  on  the  north  flank  of  Buzzard 
Peak  where  needle  grass  (Stlpa  spp.)  and  mellc  grass  (Mellca  spp.)  are  to 
be  found.  Several  species  of  perennial  grasses  still  may  be  found  In  the 
foothills,  and  the  herbarium  at  the  U.C.  Sierra  Foothill  Range  Field 
Station  contains  some  seven  species  of  native  grasses. (1)  All  have  been 
located  within  the  boundaries  of  the  Field  Station  which  Is  located  partly 
within  the  Marysville  Lake  project  study  area.  Three  Introduced  species 
have  become  established  In  the  project  area.  The  tree  of  heaven  (Allanthus 
altlsslma)  Is  found  In  all  plant  communities  of  the  project  area,  but 
particularly  In  the  foothill  woodland.  The  other  newcomers  to  the  area 
are  not  so  widespread.  The  tamarisk  (Tamarlx  pentandra)  Is  found 
occasionally  along  watercourses  below  4,000  feet.(l)  Figs  (Ficus  spp.) 
have  been  noted  In  several  locations,  but  their  spread  does  not  seem  to  be 
as  rapid.  Other  escaped  species,  shrubs  and  forbs  as  well  as  trees,  are 
undoubtedly  to  be  found  within  the  project  area. 

Chaparral  -  Where  shrubs  do  grow  densely,  they  form  nearly  Impenetrable 
thickets  known  as  the  chaparral  community.  It  Is  a  broad-sclerophyll 
(hard  leaf)  t3rpe  of  vegetation  often  filling  the  ravines  and  covering  south 
slopes,  while  the  oak-digger  pine  community  grows  on  the  ridges  and  on  north, 
east,  and  west  slopes.  Within  the  project  area.  It  Is  likely  that  the 
greatest  part  of  the  chaparral  Is  a  subcllmax  which  Is  maintained  by 
periodic  fires. (1) 
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Valley  Grassland  -  Very  little  of  the  pro-ject  area  can  legitimately 
be  classed  as  valley  grassland.  Grazing  and  clearing  of  trees  to  allow 
development  of  crop  and  pasture  lands  have  so  chanj^ed  the  aspect  of  the 
lower  foothills  and  the  edges  of  the  flood  plain  that  it  is  often  difficult 
to  determine  what  the  original  vegetation  o^  any  given  area  may  have 
been.  Following  convention  (1),  an  arbitarv  boundary  of  the  valley 
grassland  can  be  set  at  the  400-foot  contour.  However,  patches  of 
grasslands  also  occur  in  level  valleys  and  on  gentle  slopes  for  some 
distance  up  into  the  foothills.  Often  there  is  little  difference  between 
unimproved  agricultural  areas  which  are  used  exclusively  as  pasture  and 
adjoining  grasslands  since  the  latter  has  the  same  composition  of  annual 
grass  species  as  the  former.  Grassland  and  agricultural  areas  are 
combined  on  Figure  E-3 ,  due  to  the  similarity  of  species  in  open  grassland 
and  improved  pasture. 

Most  of  the  forbs  and  grasses  of  the  valley  grassland  extend  through 
the  foothill  woodland  also.  Thus  the  followinr  discussion  of  species 
applies  generally  to  both  vegetation  types  excent  for  those  specialized 
habitat  types  which  are  mentioned. 

The  perennial  grasses  of  the  Central  Valley  and  surrounding  foothills 
have  been  almost  completely  replaced  by  introduced  annual  grasses,  most 
of  which  are  of  Mediterranean  origin.  Small  fescue  (Festuca  nicrostachys) , 
six-weeks  fescue  (^.  octof lora)  and  Scribneria  (Scribneria  bolander i)  are 
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native  annual  grasses  which  still  are  found  in  the  valley  and  foothill 
plant  communities.  Although  not  reported  for  the  project  area,  it  is 
likely  that  all  three  occur  there  since  it  is  well  within  their  range. 

The  present  dominant  grasses  of  the  valley  grassland  and  the  foothill 
woodlands  are  the  broraes  (Bromus  spp.),  wild  oats  (Avena  spp.),  and 
fescues  (Festuca  spp.).  Legumes  such  as  clovers  (Trifolium  and  Medicago 
spp.)  are  abundant,  as  are  the  filarees  (Er odium  spp.),  most  having  been 
introduced  as  animal  forage.  Many  other  species  were  accidental 
introductions. 

i.  Wildlife  resources  -  Wildlife  of  the  project  area  is  typical 
of  that  associated  with  the  various  habitat  types  found  in  the  area: 
oak-digger  pine  woodland,  grassland-agricultural,  and  riparian.  These 
are  some  of  the  most  productive  wildlife  habitat  types  found  in  California 
and  offer  both  cover  and  abundant  food  for  a  wide  variety  of  wildlife 
species.  On  the  basis  of  limited  field  studies,  (1)  (10)  (18)  (20) 
habitat  availability,  and  habitat  requirements,  a  total  of  299  vertebrate 
species  (51  mammals,  222  birds,  18  reptiles,  and  8  amphibians)  may  reside 
in  the  project  area  or  visit  it  periodically. (1) 

Mammals  -  Columbian  black-tailed  deer  (Odocoileus  heminonus 
columbianus)  are  found  within  the  Marysville  Lake  project  area  and  are 
common  residents  throughout  Yuba  County.  Black-tailed  deer  reside  in  all 
habitat  types,  but  their  density  varies  with  the  type  and  abundance  of 
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browse  species#  Riparian  and  oak  woodland  habitat  types  support  the 
highest  black-tailed  deer  densities.  Grasslands  and  agricultural  meadows 
support  deer  during  periods  of  new  grass  growth  but  receive  little  use 
during  the  remainder  of  the  year.  Very  low  densities  occur  in  the  tailings 
and  along  sand  bars  where  few  key  browse  species  and  little  cover  are 
found.  Buckbrush  (Ceanothus  cuneatus)  is  the  key  deer  browse  on  the 
project  area,  and  deer  concentrations  are  highest  near  areas  of  high 
buckbrush  cover. (1)  Brushy  areas  in  the  various  stages  of  succession 
support  higher  densities  of  deer  than  do  areas  of  little  or  no  understory. 
In  general,  the  existing  deer  data  for  the  project  area  are  inadequate  to 
properly  assess  the  current  numbers  and  status  of  the  population. 

Irregular  sightings,  a  lack  of  sign,  and  lack  of  livestock 
depredation  reports  suggest  that  mountain  lions  occur  in  the  project 
area  only  as  transients  or  young  lions  v/hich  have  not  established  home 
ranges.  Adult  lions  maintain  large  territories  of  30  to  200  square 
miles(l),  and  because  of  this  behavior  the  sightings  of  this  species 
are  rare  throughout  its  range. 

Black  bears  (Ursus  americanus)  primarily  inhcabit  the  ponderosa  pine 
(Pinus  ponderosa)  and  boreal  communities  of  the  Sierra  Nevada,  but  may 
occasionally  visit  the  project  area. 

A  total  of  14  species  of  furbearing  mammals  may  occur  in  the 
project  area,  including  muskrat  (Ondatra  zibethica) ,  beaver  (Castor 
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canadensis) ,  raink  (Mustela  vlson) ,  river  otter  (Lutra  canadensis) , 


bobcat  (Fells  rufu) ,  and  coyote  (Canls  latrans) .  Muskrats  and 
beaver  commonly  occur  In  riparian  habitat  as  well  as  permanent  ponds. 

River  otters  and  mink  also  reside  In  these  habitat  types,  but  are  less 
abundant.  The  bobcat  may  be  found  In  oak  woodland,  chaparral,  and 
riparian  habitat  types.  Coyotes  are  common  residents  of  most  habitat 
types  In  the  project  area.  No  data  were  available  on  livestock 
depredation  by  coyotes  In  the  project  area,  but  they  can  be  assumed  to 
occur  Infrequently.  The  rocky,  brushy  slopes  of  the  foothills  provide 
excellent  habitat  for  ringtails  (Bassarlscus  astutus) .  Although  this 
dry  habitat  Is  preferred,  ringtails  will  not  live  In  an  area  without  a 
permanent  water  supply.  Ringtail  densities  of  up  to  six  Individuals  per 
square  mile  exist  In  California.  Data  from  the  Sierra  Foothill  Range 
Field  Station  also  Indicate  particularly  high  population  densities  occur 
on  the  station. (1) 

Waterfowl  -  The  species  list  of  waterfowl  that  may  frequent  the 
project  area  (1)  Includes  all  species  found  In  the  Sacramento  Valley; 
however,  waterfowl  habitat  found  within  the  project  area  Is  of  marginal 
quality.  Existing  wetlands  are  man-made  or  significantly  altered  from  their 
original  state.  Duckel's  5-acre  pond  and  the  lower  portion  of  Dry  Creek 
are  areas  that  provide  necessary  waterfowl  habitat  requirements,  but  these 
areas  comprise  a  very  small  portion  of  the  existing  wetlands  In  the  project 
area.  The  gravel  ponds  and  dredge  ponds  are  cold,  deep,  and  steep-sided 
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and  lack  both  food  and  shoreline  loafing  area.  Little  emergent  vegetation 
exists »  and  shoreline  cover  is  very  sparse  on  many  of  the  ponds.  The  gravel 
banks  of  Yuba  River  support  little  of  the  vegetation  and  aquatic  life  needed 
by  waterfowl.  Quiet  backwaters  and  sloughs  with  emergent  vegetation  are 
not  present.  The  project  area  offers  some  waterfowl  resting  areas  on  ponds 
and  riverbanks,  but  feed  and  adequate  nesting  habitats  do  not  exist  in 
sufficient  amounts  to  attract  high  or  medium  levels  of  resident  or  migratory 
waterfowl . 

The  overall  production  of  waterfowl  within  the  project  area  is  not 
significant.  The  majority  of  ponds  and  water  courses  in  the  area  offer 
only  marginal  nesting  and  habitat  sites  of  the  sort  that  are  necessary 
to  ensure  good  production  and  survival  by  nesting  waterfowl.  Mallards 
and  wood  ducks  are  the  most  common  nesting  waterfowl  within  the  project 
area.  The  wood  duck  prefers  quiet  waterways  and  ponds,  as  does  the 
adaptable  mallard. (1)  Nesting  of  both  species  occurs  along  Dry  Creek  and 
in  the  dredge  and  farm  ponds  of  the  area.  Some  nesting  by  the  cinnamon 
teal  occurs.  Nesting  by  other  species  in  the  area  is  not  documented  in  the 
literature  but  probably  occurs  to  a  minor  degree. 

Winter  use  of  the  project  area  by  waterfowl  is  low  except  at 
Duckel’s  pond.  Counts  of  500  geese  and  2000  ducks  per  day  have  been 
recorded  during  the  fall  and  winter  months  on  the  pond.(l)  The  common 
dabbling  ducks  (Mallard,  Pintail,  Teal,  Wigeon) ,  geese  (Canada, 
White-fronted,  Snow)  and  diving  ducks  (Bufflehead,  Ruddy  Ducks,  Golden 
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Eyes)  are  found  on  this  pond,  ?Io  other  concentrations  of  waterfowl 
appear  to  be  present  in  the  project  area. 

Upland  Game  -  The  most  important  upland  game  species  in  the 
project  area  is  the  wild  turkey  (Meleagris  gallopavo) ,  They  were  first 
Introduced  into  California  in  1887,  During  1967,  1969  and  1970,  the 
California  Fish  and  Game  Department  introduced  3A  Klo  Grande  turkeys  from 
Texas  into  the  Spencevllle  Wildlife  and  Recreation  Area  adjacent  to  the 
project  area,(l)  Some  of  these  birds  moved  north  into  the  project  area 
and  have  become  successfully  established  there.  They  have  developed  into 
two  flocks,  one  near  Dry  Creek  and  another  south  of  the  Yuba  River  in  the 
vicinity  of  Sraartvllle,  The  population  of  both  flocks  has  grown  to  an 
estimated  200  birds  in  1974, 

California  or  valley  quail  (Lophortyx  californicus)  is  the  most 
abundant  upland  game  species  in  the  project  area.  Studies  by  the  U,S. 
Fish  and  Wildlife  Service  in  1974  and  1975  indicate  these  birds  are 
found  primarily  in  the  riparian  habitat  along  Dry  Creek,  the  Yuba  River, 
and  to  a  lesser  extent  in  the  adjacent  oak  woodland. 

Ring-necked  pheasants  (Phasianus  colchicus)  occur  in  small  numbers 
in  the  project  area.  The  limited  crop  production  in  the  project  area  has 

not  allowed  the  development  of  a  substantial  population. 

The  mourning  dove  (Zenaida  macroura)  band-tailed  pigeon  (Columba 
fasciata) ,  western  gray  squirrel  (Sciurus  griseus) ,  black-tailed  jack 
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rabbit  (Lepus  calif ornicus)  ,  desert  cottontail  (Syvilaf^us  audubonii) 


and  brush  rabbit  (Syvilagus  bachmani)  all  occur  in  the  pro-ject  area.  The 
nourning  dove  is  a  permanent  resident  of  the  area,  nesting  from  late 
April  to  August.  Band- tailed  pigeons  are  found  in  snail  numbers  in 
oak-woodland  habitat  since  acorns  are  a  major  food  source.  Western 
gray  squirrels  and  the  three  species  of  rabbit  are  common  residents  of 
oak-woodland  and  other  brushy  habitat  in  the  project  area. 


Ilon-Oame  Birds  -  A  wide  diversity  of  bird  species  occurs  in  the 
project  area.  On  the  basis  of  habitat  occurrence,  a  total  of  92  year-round 
residents,  32  spring  and  fall  migrants,  46  summer  visitors  (all  potentially 
breeding  in  the  area) ,  and  52  wintering  bird  species  may  occur  in  the 
study  area.  Birds  of  prey  sighted  in  the  area  include  the  golden  eagle, 
the  marsh  hawk,  and  the  sharp-shinned  hawk.  The  acorn  woodpecker,  common 
flicker,  lark  sparrow,  common  crow,  western  bluebird,  scrub  jay,  house 
wren,  and  Anna’s  hummingbird  are  commonly  observed  in  the  oak  v/oodland 
areas.  Typical  spring  and  summer  visitors  to  the  area  include  the  tree 
swallow,  phainopepla,  Wilson’s  warbler.  Northern  oriole,  nighthawk, 

Caspian  tern,  and  western  flycatcher.  Riparian  habitat  is  the  highest 
in  bird  species  diversity  and  density,  followed  by  oak-woodland. 


Non-Game  Mammals  -  Twenty-nine  species  of  non-game  mammals  may 
occur  in  the  Marysville  Lake  project  area,  with  18  species  having  been 
recorded  by  the  Sierra  Foothill  Range  Field  Station.  The  oak-woodland 
habitat  supports  the  greatest  variety,  with  23  species  represented, 
including  13  species  of  bats. 
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Reptiles  and  Amphibians  -  Eighteen  species  of  reptiles  and  8 
amphibians  may  occur  in  the  project  area.(l)  The  species  reflect  the 
relatively  dry  nature  of  the  area  by  the  large  number  of  snakes  and  lizards 
listed  in  relation  to  the  limited  number  of  amphibian  species.  Aquatic 
species  represented  occur  primarily  around  tailings  ponds  or  near  the  rivers 
and  streams  of  the  area.  Few  data  are  available  concerning  the  status  of 
the  various  species,  but  a  substantial  population  of  western  rattlesnake 
(Crotalis  viridis)  is  known  to  occur  in  the  project  area.(l) 

There  are  no  known  rare  or  endangered  mammals,  amphibians,  or 
reptiles  in  the  project  area.  Except  for  a  pair  of  Southern  bald  eagles 
(Haliaeetus  Leucocephalus)  observed  along  the  Yuba  River  in  the  spring  of 
1976,  no  rare  or  endangered  species  of  bird  has  been  recorded  in  the 
project  area;  however,  the  potential  exists  for  occasional  use  by  the 
peregrine  falcon  (Falco  peregrinus  ana turn) ,  and  the  rare  California 
yellow-^bllled  cuckoo  (Coccyzos  americanus  occiden tails)  ,  a  species 
classified  as  endangered  by  the  State  of  California. 

j .  Fishery  resources  - 

Anadromous  Fisheries  -  Four  major  anadroraous  fishes  are  present 
in  the  Yuba  River:  king  salmon  (Oncorhynchus  tshawytscha) ,  steelhead 
(Salmo  gairdneri) ,  American  shad  (Alosa  sapidissima)  and  striped  bass 
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(Morone  saxatill3)«.  Natural  variation  in  conditions  in  the  Yubn  River 


and  various  impacts  of  man  on  the  aquatic  habitat  have  resulted  in 
constantly  changing  population  densities  for  these  species.  The  Yuba 
River  appears  to  have  an  abundance  of  suitable  spawning  substrate.  The 
limiting  factors  for  utilization  of  this  substrate  for  spawning  are 
water  depth  and  velocity,  which  in  turn  are  dependent  upon  discharge. 

King,  or  Chinook  salmon,  are  the  largest  and  most  important 
commercial  anadromous  fish  in  the  Yuba  River.  Because  of  their  size 
(often  exceeding  30  lbs.)  and  food  quality,  they  are  highly  prized  by 
both  commercial  and  sport  fishermen.  Most  sport  catches  of  king  salmon 
in  California  are  taken  by  trolling  outside  Golden  Gate  Bridge,  but 
some  fish  are  taken  within  San  Francisco  Bay.  Angling  also  occurs  in 
the  Sacramento-San  Joaquin  River  Delta  and  farther  inland.  The  economic 
value  of  the  salmon  sport  fishery  in  the  Central  Valley  in  1953  was 
estimated  at  $7  million. (1)  The  estimated  value  of  each  sport-caught 
salmon  was  $17.(1)  More  recent  data  are  not  available.  Analysis  of  the 
anadromous  fishery  of  the  Sacramento  and  San  Joaquin  River  systems 
through  the  1950 *s  indicates  an  overall  decline  in  the  commercial 
catch  of  king  salmon  since  1915,  despite  increased  fisliing  effort.  (1) 

The  Sacramento  River  system,  including  the  Yuba  River,  has  historically 
been  an  important  spawning  area  for  this  species.  Annual  contributions 
of  the  Yuba  River  to  the  Sacramento  River  salmon  fishery  have  been 
extremely  variable,  with  the  average  annual  escapement  contributed  by 
the  Yuba  River  to  the  Sacramento  system  from  1959-1963  estimated  at 
6. 7  percent. (1) 
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The  fall  run  of  king  salmon  has  historically  accounted  for  more 
than  80  percent  of  the  yearly  escapement  into  the  Sacramento  system. 


In  the  Yuba  River,  fall-run  fish  spawn  from  late  October  through  January. 
A  small  spring  run  occurred  in  the  Yuba  River  but  had  virtually 
disappeared  by  1959,  presumably  due  to  diversion  and  hydroelectric 
developments  on  the  river.  Peak  downstream  movement  of  juveniles  in 
the  Yuba  River  is  in  March  and  April.  Downstream  migration  of  fingerling 
or  pre-smolt  juveniles  occurs  from  March  through  June.  The  young  salmon 
enter  the  ocean  in  June  where  they  remain  until  their  4th  year  when  they 
return  to  their  home  stream  to  spawn. (1) 

Temperature  has  been  of  historical  importance  to  the  success  of 
year  classes  of  king  salmon  in  the  Yuba  River. (1)  New  Bullards  Bar  Dam 
was  completed  in  1969,  with  1970  being  its  first  full  year  of  operation. 
Special  facilities  installed  at  the  dam  have  enabled  the  Yuba  County 
Water  Agency  to  exercise  a  certain  amount  of  control  over  downstream 
water  temperatures  in  the  Yuba  River.  Before  1970,  high  temperatures 
in  the  summer  months,  July  through  early  October,  were  frequently 
between  68®F  and  80.6®F.  Temperatures  before  fry  emergence  in  March 
and  April  were  generally  below  54.5°F.  Since  1970,  summer  temperatures 
have  generally  been  held  below  66,2°F  and  spring  temperatures  below 
55 °F.  The  king  salmon  population  in  the  Yuba  River  is  in  the  process 
of  reaching  an  equilibrium  in  response  to  new,  more  stable  environmental 
conditions  resulting  from  the  completion  of  New  Bullards  Bar  Dam. 
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Very  little  is  known  about  the  current  status  of  the  Yuba  River 
steelhead  population  or  its  relative  contribution  to  the  steelhead 
population  in  the  Sacramento  system.  The  California  Department  of 
Fish  and  Game  (DFG)  estimated  the  1970  run  to  be  about  200  fish.(l) 

The  DFG  began  planting  steelhead  snolts  and  fingerlings  in  1971  in  an 
effort  to  enhance  the  Yuba  steelhead  fishery  and  estimated  the  1975 
run  at  2,000  to  3,000  fish. 

American  Shad  -  Studies  conducted  in  the  Yuba  River  in  1963 
indicated  that  American  shad  spawned  from  May  to  mid-July. (10)  Adults 
first  entered  the  river  when  minimum-maximum  daily  water  temperatures 
were  50°F  and  57®*F.  Spawning  began  when  water  temperatures  exceeded 
52®F,  and  eggs  were  collected  as  late  as  mid-July.  Maximum  water 
temperature  during  this  time  was  73°F.  Most  shad  were  observed  from 
the  mouth  of  the  Yuba  River  to  Daguerre  Point  Dam.  Few  shad  pass 
through  the  fishway  at  Daguerre  Point  Dam,  although  several  lumdred 
individuals  were  observed  about  10  miles  farther  upstream  near  Parks 
Bar  in  1969.(10)  The  spawning  grounds  are  generally  located  in  shallo^^7 
areas  near  the  head  of  riffles  where  the  eggs  are  deposited  in  surface 
waters.  Cold  water  releases  at  New  Bullards  Bar  Dam  from  1969  to  date 
may  have  caused  reductions  in  the  shad  run  in  the  Yuba  River. 

Striped  Bass  -  The  striped  bass  (Morone  saxatilis)  was  introduced 
into  California  waters  in  1879.  Striped  bass  occur  in  the  Yuba  River; 
however,  they  are  restricted  to  the  area  below  Daguerre  Point  Dam  as 
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they  do  not  utilize  the  fish  passage  devices.  Juveniles  and  mature 
fish  are  caught  incidentally  by  sports  fishermen  in  the  river.  They 
are  also  reported  to  utilize  the  dredger  ponds  and  channels  and  may 
spawn  in  these  areas. 

Resident  Fishes  -  A  number  of  resident  fishes  occur  in  the  Yuba 
River  (1)>  and  many  of  these  resident  river  species  also  probably  occur  in 
tributaries.  Populations  of  cold  water  fishes  in  the  Yuba  River,  such  as 
rainbow  trout,  appear  to  be  increasing  while  the  abundance  of  warm  water 
fishes,  such  as  largemouth  bass,  smallmouth  bass,  and  other  centrarchids 
is  declining.  This  transition  has  been  associated  with  upstream  cold  water 
releases  from  New  Bullards  Bar  Dam. 

Numbers  of  cold  water  fish  in  Englebright  Lake  have  also  increased. 

In  1959,  no  cold  water  species  were  found  in  either  gill  net  or  sport 
catches.  However,  in  1973,  after  the  completion  of  New  Bullards  Bar  Dam, 
cold  water  species  (kokanee  salmon,  rainbow  trout)  comprised  approximately 
25  percent  of  the  gill  net  catch  and  30  percent  of  the  observed  sport 
catch.  Smallmouth  bass  and  white  crappie  were  the  dominant  warm  water 
fishes  collected  in  1973  while  large  mouth  bass  and  white  crappie  were 
less  abundant. 

Rainbow  trout  occur  farther  north  in  the  Middle  Yuba  River  and  its 
tributaries,  and  rainbow  trout  and  possibly  smallmouth  bass  may  occur  in 
Deer  Creek  and  the  South  Yuba  River. 
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Today,  En^lebright  Lake  provides  only  a  fair  fishery.  Possible 
reasons  for  this  include  the  cold,  deep  waters,  limited  shoal  areas,  and 
low  concentrations  of  dissolved  solids.  Plankton  production  also  appears 
to  be  low,  possibly  associated  with  accelerated  water  exchange  rates 
resulting  from  upstream  releases  at  Nex^7  Bullards  Bar  Dam,(l) 

Ponds  located  among  the  dredge  tailings  left  after  earlier  gold 
mining  operations  contain  moderate  to  high  densities  of  largemouth  bass, 
bluegill,  crappie  and  catfish. 

k.  Cultural  resources  -  Cultural  resources  reconnaissances  and 
surveys  of  the  project  area  conducted  for  the  Corps  of  Engineers  located 
and  recorded  615  sites,  including  415  of  prehistoric  and  197  of  historic 
origin.  Prior  to  these  surveys  only  one  site  had  been  known  by  the 
Cultural  Resources  Section  of  the  California  Department  of  Parks  and 
Recreation. 

The  prehistoric  sites  located  in  recent  surveys  include  7  rockshelters , 
6  lithic  scatters,  44  open  villages  or  campsites  v/ith  midden,  62  extensive 
middens  with  associated  bedrock  mortars,  10  open  sites  with  slight  midden 
deposits,  and  289  sites  with  bedrock  mortars  only.  A  major  complex  of 
prehistoric  sites  occurs  on  Dry  Creek  and  represents  a  culture  which  began 
several  thousand  years  ago.  The  archaeological  sites  in  the  project  area 
are  Important  because  so  little  basic  research  has  been  conducted  in  the 
area  and  because  the  Yuba  is  one  of  the  last  major  rivers  of  the  Sierra's 
western  slope  whose  foothill  zone  remains  undisturbed. 
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The  survey  of  cultural  resources  In  the  project  area  and  vicinity 
located  many  historic  sites,  including  19  cemeteries,  5  early  electrical 
production  locations,  8  early  road  systems,  94  ranches,  24  water  works 
(dams,  reservoirs,  and  ditch  systems),  and  47  sites  which  relate  to 
mining  activities  (20  structures  and  27  actual  mining  operation  sites). 

A  large  clustering  of  historic  remains  occurs  along  the  Yuba  Pvlver  and 
includes  the  dredge  tailings,  Sicard  Flat,  Parks  Bar,  Rose  Bar,  Sucker 
Flat,  Timbuctoo,  Sraartvllle,  and  the  area  between  Sucker  Flat  and 
Englebright  Lake. 


Three  of  the  historic  sites,  Timbuctoo,  Smartville,  and  the  covered 
bridge  at  Bridgeport,  are  listed  on  the  Roster  of  California  Landmarks. 
The  covered  bridge  at  Bridgeport  is  also  listed  on  the  National  Register 
of  Historic  Places  and  is  one  of  the  most  significant  historical  features 
in  the  project  area.  The  bridge  was  built  in  1862.  It  is  one  of  the 
oldest  covered  spans  in  the  west  and  is  the  longest  single  span,  wooden 
covered  bridge  in  the  United  States.  It  was  in  continuous  use  until 
1972  when  a  new  highway  bridge  in  the  area  was  completed.  At  that  time 
the  covered  bridge  was  renovated  by  local  people,  and  it  is  maintained 
as  an  historical  feature  of  interest. 


1.  Recreation  resources  -  The  project  area  has  recreation  potential 
by  virtue  of  its  proximity  to  urban  centers  and  its  natural  setting.  Fishing, 
hunting  for  upland  game  species,  canoeing,  tubing,  gold  prospecting,  swimming, 
and  camping  are  common  recreational  activities  in  the  area. 
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Existing  recreation  uses  and  clevelopnonts  in  the  proiect  area  are 
limited  because  of  extensive  private  land  ox^mersllip  v;hich  Units 
public  access  to  the  river  at  Parks  Bar,  Pry  Creek,  Peer  Creek  and  Pose 
Bar.  In  June  1972,  Yuba  Goldfields  Inc.  opened  United  commercial  access 
to  its  private  holdings  for  public  use.  Gold  panning,  fisiiing,  sv/inning, 
and  hiking  are  the  principal  activities  on  this  private  development.  The 
most  popular  point  of  access  to  the  lower  river  is  Pallvjood  Boulevard. 
Englebright  Lake  provides  many  recreational  opportunities,  including 
swimming,  fishing,  picnicking,  skiing,  and  boating.  In  tlie  period  1964  to 
1974  the  average  annual  visitation  was  110,100  visitor  days,  with 
boating  accounting  for  more  than  half  of  this  use. 

Fishing  is  the  most  popular  recreational  activity  in  the  lower  Yuba 
River.  In  1967,  a  total  of  19,400  angler  days  were  registered  along  the 
Yuba  from  its  mouth  to  Englebright  0am.  Tlie  migrations  of  shad,  steelhead, 
and  salmon  attract  fishermen  statewide.  There  is  also  a  substantial 
resident  population  of  trout,  smallnouth  bass,  squawfish,  catCisli,  and 
green  sunfish.  Continuing  decreases  in  shad  and  warm  vjater  fish  might 
cause  an  offsetting  decline  in  associated  recreation  uses.  The  dredge 
ponds  are  used  for  fishing  year-round  by  some  local  residents. 

There  are  numerous  game  species  in  the  foothill  area,  as  discussed 
previously;  however,  lack  of  public  access  to  private  lands  limits  most 
hunting  to  land  immediately  along  the  Yuba  Ri^^Gr.  There  are  three 
private  hunting  clubs  in  the  area.  The  University  of  California  Sierra 


E-30 


Foothill  Range  Field  Station,  which  now  opens  its  land  to  deer  and  small 
game  hunting  in  season,  plans  to  increase  the  range  of  hunting  opportunities 
it  offers. 

During  the  past  several  years,  the  popularity  of  such  whitewater 
sports  as  canoeing,  kayaking,  rafting,  and  tubing  has  increased  on  the 
Yuba  River,  but  reliable  seasonal  counts  are  not  available.  The  Yuba 
River  between  Rose  Bar  and  Daguerre  Point  Dam  is  considered  one  of  the 
best  beginners*  canoeing  and  tubing  runs  in  California  with  easy  rapids. (8) 
Boating  at  Daguerre  Point  Dam  is  dangerous,  and  a  safety  program  to  warn 
boaters  of  the  hazardous  water  conditions  below  the  dam  was  instituted  by 
the  Corps  of  Engineers  and  Yuba  County.  A  concessionaire  is  currently 
renting  canoes  for  use  between  Parks  Bar  and  Yuba  City.  Ground  Chuck 
Rapids,  in  the  Yuba  Narrows  above  Rose  Bar,  is  a  2-1 /2-mile  stretch  of 
good  Class  III  (difficult)  rapids  for  more  advanced  boaters.  Swimming 
has  been  popular  in  the  vicinity  of  the  Parks  Bar  Bridge  and  as  far 
as  a  mile  upstream  and  downstream  from  the  bridge. 

Except  for  limited  camping  facilities  at  Englebright  Lake,  there 
are  no  Federal,  State,  or  county  camping  facilities  within  the  proiect 
area.  There  are  campgrounds  near  Parks  Bar  and  Long  Bar  and  at  Yuba 
Goldfields  (near  Haramonton) .  There  is  a  limited  amount  of  off-road 
vehicle  use  on  the  gravel  bars  in  the  vicinity  of  Parks  Bar.  Gold-panning 
activities  have  been  increasing  along  the  riverbanks. 
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Another  recreational  site  in  tlie  project  area  is  Hannone!  Crove 
County  Park,  a  12-acre  park;  and  Timbuctoo,  tlie  cliffs  above  Rose  Par 
exposed  by  hydraulic  mining  in  the  19th  century,  and  the  covered  ])ridpe 
at  Bridgeport  are  sites  of  liistorical  interest, 

n.  Air  quality  -  Tlie  project  area  is  in  the  Sacramento  Valley  Air 
Basin  which  consists  of  the  counties  of  Butte,  Colusa,  El  Dorado,  Glenn, 
Nevada,  Placer,  Plumas,  Sacramento,  Sierra,  Sutter,  Tehama,  Yolo,  Yuba, 
all  of  Shasta  County  except  the  northeast  corner,  and  the  eastern  portion 
of  Solano  County.  The  following  tabulation  indicates  tl^e  average  rates 
of  emissions  of  contaminants  into  the  atnospliere  of  Yuba  and  Sutter 
Counties  and  the  Sacramento  Valley  Air  Basin  during  1070  in  tons  oer  day. 


Organic  gases 


highly 

reactive 

Total 

Particulate 

matter 

Nitrogen 

oxides 

Sulfur 

dioxide 

Carbon 

monoxide 

Sutter  County 

10.6 

33.5 

9.4 

7.3 

0.9 

85.0 

Yuba  County 

10.3 

23.0 

8.2 

7.5 

0.8 

73.3 

Sacramento  Valley 

Air  Basin  277 

573 

172 

213 

17.9 

2,090 

The  major  air  pollution  problems  in  the  Sacramento  Valley  Air  Basin 
are  the  high  concentrations  of  oxidant  and  suspended  particulate  natter. 
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Both  pollutants  for  the  valley  frequently  exceed  the  air  quality  standards* 
According  to  data  obtained  from  the  air  quality  monitoring  station  at  Yuba 
City  for  the  period  1971-1972,  that  area  had  the  highest  oxidant  level  of 
the  four  stations  in  the  basin.  This  is  probably  due  to  the  area  not 
receiving  the  benefit  of  San  Francisco  Bay  marine  air  flow.  For  the  sane 
period,  measurements  for  suspended  particulate  natter  exceeded  the 
California  standard  on  10  occasions.  Much  of  this  matter  comes  from  the 
soil,  agricultural  burning,  and  forest  fires.  For  the  entire  basin, 
concentrations  of  carbon  monoxide  and  hydrocarbons  have  declined,  and 
oxidant  concentrations  have  remained  essentially  constant. (9) 

n*  Water  quality  -  The  U.S.  Geological  Survey  (USGS)  maintains  five 
stream-gaging  stations  near  the  project. (19) 

1.  Yuba  River  (below  Englebright  Dam)  near  Snartville 

2.  Deer  Creek  near  Sraartville 

3.  Dry  Creek  near  Brovms  Valley 

4.  New  Colgate  Powerplant  near  French  Canal 

5.  North  Yuba  River  below  New  Bullards  Bar  Dan 

Water  quality  measurements  near  the  project  site  have  been  taken 
by  the  USGS  and  the  California  Department  of  Water  Resources.  These  data 
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are  not  comprehensive,  but  are  records  of  intermittent  samplinps  that  pive 
some  indication  of  the  past  and  present  quality  of  Yuba  River  water. 

Water  temperatures  were  recorded  continuously  near  the  Marysville  gaginp 
station  from  October  1963  to  September  1970  and  intermittently  from  October 
1970  to  date.  Miscellaneous  chemical  analyses  have  also  been  made  at 
this  site  since  1953. 

Water  quality  data  for  the  Yuba  River  at  Marysville,  based  on 
monthly  sampling  averaged  for  the  1966  through  1970  period,  show  Yuba  River 
water  to  have  low  salinity  and  low  boron  concentrations,  fairly  low  amounts 
of  dissolved  nutrients  (nitrogen  and  phosphorus)  that  typically  cause 
eutrophication,  and  high  concentrations  of  dissolved  oxygen.  These 
characteristics  all  indicate  good  water  quality. 

The  water  quality  of  the  Yuba  during  low  flow  periods  has  improved 
since  the  completion  of  New  Bullards  Bar  Dam  in  1970.  The  flow  throughout 
the  year  is  more  constant,  and  the  water  is  clearer  and  colder,  with  a 
lower  mineral  content. (12) 

The  quality  of  water  in  a  stream  such  as  the  Yuba  depends  primarily 
on  the  amount  of  flow  and  the  level  of  pollutants  introduced  into  the 
water.  The  possible  sources  of  pollution  along  the  Yuba  are  municipal 
or  industrial  wastes  (mining  and  lumber  mills),  erosion,  and  irrigation 
return  flows.  An  earlier  evaluation  of  mining  and  lumber  operations  showed 
that  pollutants  from  these  sources  are  not  significant  or  are  controlled 


E-34 


to  the  extent  that  they  do  not  present  any  potential  for  lowering,  the 
quality  of  the  river  water.  (15)  Tliis  conclusion  was  partially  based  on 
the  assunption  that  there  are  few  renaininp;  workinrr  nines  in  tlie  area. 
Renewal  of  mininf;  activity  or  substantial  increases  in  lof^^in^  activitv 
could  alter  this  situation. 

Irrigation  return  flow  enters  the  Yuba  River  fron  bry  Creek  and 
constitutes  a  good  proportion  of  the  \7ater  in  tlie  creek  during  the  sunmer. 
Irrigation  returns  often  contain  high  anounts  of  fertilizers,  inorganic 
salts,  and  pesticides.  The  dense  algal  bloo:as  often  observed  in  bry 
Creek  in  sunmer  probably  result  from  the  nutrients  in  the  return  flow. 

Quarries  have  operated  in  the  lower  '/uba  River  fron  tine  to  tine, 
and  disturbed  fines  fron  such  operations  could  be  washed  into  the  river 
by  autumn  and  winter  rains. 

Ground  water  supplies  in  the  project  area  are  of  good  quality,  \7ith 
a  few  localized  areas  showing  a  relatively  high  mineral  content.  Ground 
water  levels,  which  had  previously  been  decreasing,  have  stabilized  as  a 
result  of  a  decreasing  trend  in  agricultural  land  development . (b) 

Enforcement  and  implementation  of  current  water-quality  standards, 
and  issuance  of  improved  and  more  detailed  water-quality  standards  for 
municipal  and  industrial  discharges  (California  bkater  Resources  Control 
Board),  will  aid  in  future  maintenance  of  good  water  quality. 
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The  Corps  of  Engineers  is  conducting  a  sampling  and  analysis  program 
in  the  project  area  to  determine  current  water  quality.  The  program 
includes  stream  sampling  in  the  Yuha  River  below  Englehright  Dan,  near  the 
mouth  of  Dry  Creek,  and  near  the  mouth  of  Deer  Creek,  and  monthly  sampling 
at  New  Bullards  Bar  and  Englehright  Lakes.  Results  of  the  sampling  program 
are  discussed  in  Appendix  G. 

o.  Heavy  metals  -  The  Corps  of  Engineers  contracted  with  BEAK 
Consultants,  Inc.,  in  December  1975  to  conduct  a  study(2)  to  determine 
the  levels  of  mercury,  lead,  and  boron  in  water,  sediments,  plants,  and 
animals  in  the  project  area  and  the  probability  that  inundation  of 
gold  mining  dredge  tailings  by  the  project  and  excavation  of  the  riverbed 
for  construction  might  release  undesirable  amounts  of  these  elements 
into  the  environment.  The  sampling  locations  on  Yuba  River  were  at  Rose 
Bar,  upstream  of  the  main  concentration  of  dredge  tailings,  and  at  a  site 
near  Marysville  below  the  dredge  tailings.  Samples  were  also  taken  from 
Long  Bar  and  Gold  Field  Ponds  in  the  tailinrrs  area  and  from  Timbuctoo 
Pond  upstream  of  the  dredge  tailings.  (The  Gold  Field  site  was  used  for 
fish  samples  only.)  Ponds  were  sampled  because  of  the  relative  immobility 
of  organisms  and  sediments  in  the  ponds,  as  compared  to  those  in  the  river, 
thereby  representing  good  models  to  determine  potential  long-range 
problems.  The  following  paragraphs  summarize  the  results  of  the  literature 
search  and  field  testing.  Details  on  the  mercury,  lead  and  boron  study 
can  be  found  in  Appendix  G. 


The  concentrations  of  mercury  in  water,  sediments  and  biological 
materials  were  not  greater  than  concentrations  measured  in  comparable 
areas  in  California,  and  while  some  fish  exceeded  U.S,  Food  and  Drug 
Administration  (FDA)  guidelines  for  human  consumption,  this  cannot  he 
considered  unusual  in  light  of  measurements  made  elsewhere  in  California, (2) 

Lead  was  present  in  detectable  amounts  in  some  sediment  samples, 
algae,  and  willow  leaf  samples.  However,  the  concentrations  of  lead 
measured  were  low  and  comparable  with  values  measured  in  other  unurbanlzed 
areas  in  California, 

Boron  levels  in  water  were  well  below  the  national  average  and 
considerably  less  than  the  averages  for  the  Sacramento  River.  Boron  was 
present  in  detectable  concentrations  in  some  sediment  samples,  algae,  and 
willow  leaves,  but,  since  it  is  a  necessary  micronutrient  for  the  growth 
and  development  of  many  higher  plants,  it  is  toxic  to  only  very  sensitive 
species,  unless  present  In  very  high  concentrations. 

p.  Noise  -  Noise  near  the  project  site  is  principally  from 
aircraft  at  nearby  Beale  AFB.  Each  day,  Monday  through  Friday,  there 
are  approximately  375  airplane  movements  (take-offs  +  landings  =  375). 

There  are  very  few  flights  on  weekends,  and  most  flights  take  place 
between  8  a.m,  and  5  p.m,,  with  occasional  night  flights.  Measurements 
of  peak  aircraft  noise  levels  were  made  as  part  of  a  noise  study  in 
1974  at  a  site  near  the  intersection  of  Highway  20  and  Spring  Valley 
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Road,  about  7  miles  west  of  the  Yuba  River  nniu(3)  Observed  flijzht  paths 
of  planes  approaching  the  base  are  shown  in  Figure  E-4.  Flight  paths 
pass  over  the  downstream  reach  of  the  Yuba  River.  Forty-six  approaches 
were  logged  during  a  3-hour  period.  Peak  noise  levels  ranged  from 
56dBA  to  98dBA,  with  a  mean  of  81dBA.  Interim  standards  of  the  Department 
of  Housing  and  Urban  Development  for  external  noise  exposure  for  new 
residential  construction  indicate  that  noise  levels  not  exceeding  65dBA 
for  more  than  8  hours  per  24  hours  are  normally  acceptable,  but  that 
noise  levels  above  65dBA  for  more  than  8  hours  per  24  hours  are  normally 
unacceptable  for  residential  construction. (17)  Areas  south  of  the 
measurement  site  are  subjected  to  peak  levels  greater  than  those 
measured,  due  to  convergence  on  the  flight  paths  and  decreased  altitudes 
of  the  planes.  Areas  under  the  flight  paths  north  and  east  of  the 
measurement  site  are  subjected  to  lower  noise  levels,  due  to  increased 
airplane  altitude. 

q.  Flood  control  -  Normal  annual  precipitation  varies  considerably 
across  the  Yuba  River  basin,  ranging  from  a  low  of  about  20  inches  on 
the  valley  floor  to  over  90  inches  at  some  higher  elevations.  The  greater 
part  of  the  precipitation  occurs  from  October  through  April,  with 
maximum  amounts  during  December,  vTanuary,  February,  and  March.  A  large 
portion  of  the  precipitation  in  the  Yuba  River  watershed  falls  in  the 
form  of  snow  in  the  winter  and  melts  during  the  spring  and  early  summer. 
Major  floods  in  the  Yuba  River  basin  occur  during  the  winter  months  and 
are  generally  caused  by  intense  rainstorms  preceded  by  a  period  of  rainfall. 
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Melting  of  antecedent  snow  cover  augments  peak  flows  and  volumes  of  rain 
floods* 


The  flow  that  can  be  safely  conveyed  in  the  Yuba  River  downstream 
from  the  Marysville  damsite  depends  on  the  condition  of  the  levees  and 
channel  and  the  backwater  effect  from  coincident  flow  in  the  Feather 
River.  The  Yuba  River  levees  have  a  design  capacity  of  120,000  cfs 
with  high  backwater  conditions,  but  flows  up  to  180,000  cfs  have  been 
carried  safely  under  low  backwater  conditions  (Dec  1964  flood). 

The  Yuba  River  enters  the  Feather  River  flood  plain  below  the 
damsite.  The  flood  plain,  which  is  the  area  that  has  been  or  is 
susceptible  to  flooding  by  the  Feather  River  and  its  tributaries,  is 
estimated  to  encompass  337,000  acres  and  extends  from  where  the  Feather 
River  leaves  the  Sierra  foothills  at  Oroville  to  its  confluence  with  the 
Sacramento  River  at  Verona,  66  miles  downstream.  The  Yuba  River  joins 
the  Feather  River  at  Marysville,  28  miles  above  its  confluence  with  the 
Sacramento  River.  Although  existing  land  use  is  primarily  agricultural, 
about  50  percent  of  the  total  population  of  Yuba,  Sutter,  and  Butte 
Counties  is  situated  in  the  flood  plain.  The  main  urban  centers"Marysville, 
Yuba  City,  part  of  Oroville,  Linda,  Olivehurst,  Biggs,  Gridley,  and  Live 
Oak — are  located  in  the  flood  plain.  The  area  susceptible  to  flooding  by 
the  standard  project  flood  is  shown  in  Figure  E-5. 

The  most  destructive  flood  of  record  for  the  Yuba  River  occurred 
during  the  period  between  21  November  and  10  December  1950,  The  levee 
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on  the  south  bank  of  the  Yuba  River  near  Harmonton  broke  on  21  November, 
allowing  about  43,200  acres  to  he  inundated.  The  total  loss  due  to  this 
flood  was  over  $4,000,000,  of  which  $3,620,000  was  below  Englebright  Oam, 

The  December  1955  flood  was  the  most  destructive  flood  on  the  Feather 
River  flood  plain.  It  occurred  before  the  construction  of  Oroville  or 
New  Bullards  Bar  Dams.  The  maximum  flood flows  occurred  at  about  the 
same  time  on  the  Feather  and  Yuba  Rivers.  The  levee  protecting  Yuba  City 
broke,  and  large  parts  of  the  city  were  inundated,  along  with  about 
100,000  acres  of  land.  Thirty-eight  people  lost  their  lives,  3,300 
houses  were  flooded,  thousands  were  forced  to  evacuate,  and  flood  damage 
x^as  estimated  at  $50.5  million. 

The  December  1964  flood  on  the  Feather  River  had  the  largest  peak 
flow  of  record.  However,  outflow  from  the  partially  constructed 
Oroville  Reservoir  was  reduced  to  158,000  cfs.  The  Yuba  River  also 
reached  record  peak  of  about  180,000  cfs.  The  flood  inundated  about 
25,000  acres  of  agricultural  land  in  the  floodx^ay  area  between  the  levees 
and  caused  damages  of  about  $5  million. 

Information  on  these  events  and  other  recent  major  floods  for  the 
Yuba  River  is  presented  in  Appendix  F. 

Most  of  the  flood  plain  is  protected  by  levees  constructed  or 
improved  by  the  Corps  of  Engineers  as  part  of  the  Sacramento  River  Flood 
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Control  Project,  Levee  design  capacities,  which  are  tlie  niaxinun 
nondamaging  flows  that  can  be  conveyed  by  the  levee  system,  are 
in  the  following  tabulation. 

Reach  Design  Capacity,  cfs 


Yuba  River  at 

mouth 

17.0,000 

Feather 

River 

above 

Yuba 

River 

210,000 

Feather 

River 

below 

Yuba 

River 

300,000 

Feather 

River 

at  mouth 

320,000 

The  Yuba  River  floodway  extends  from  where  the  river  leaves  the 
foothills  to  the  junction  with  the  Feather  River,  It  is  confined  by 
levees  on  both  banks,  but  the  area  between  the  levees  is  quite  extensive 
except  at  Marysville,  x^7hich  is  protected  by  a  high  ring  levee. 

The  floodway  capacity  in  the  lower  A-1/2  miles  is  affected  by  backwater 
from  the  Feather  River.  Sacramento  River  Flood  Control  Project  levees 
are  designed  to  have  a  minimum  of  3  feet  of  freeboard  at  the  design  flow. 

Flooding  in  the  Marysville-Yuba  City  area  is  affected  by  the 
operation  for  flood  control  of  two  existing  reservoirs  In  the  Featlier-Yuba 
River  basin,  Oroville  Dam  on  the  Feather  River,  with  750,000  acre-feet 
of  flood  storage  reservation,  and  New  Bullards  Bar  Dan  on  the  '^ortli  Yuba 
River,  with  a  flood  control  storage  reservation  of  170,000  acre-feet. 

Flood  control  operation  of  Nev/  Bullards  Bar  Dan  and  Oroville  Dan  are 
fully  coordinated  under  interim  operating  procedures. 
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Hydroelectric  resources  -  CaliCornia’s  electrical  ener«;y 


r . 

supplied  by  a  number  of  different  types  of  generatinr;  facilities,  most 
of  which  are  connected  to  the  major  areas  of  demand  by  a  connon  electrical 
transmission  grid.  Water  originally  was  the  priiiary  source  of  electric 
power  in  California,  and  early  hydroelectric  developments  were  usually 
single-purpose  plants  built  by  electric  utility  companies.  In  the  late 
1920 *s  construction  of  stream  generating  capacity  increased  rapidly,  and 
after  World  War  IT  progressively  larger  s team-power ed  generating  plants 
were  constructed.  Today  hydroelectric  power  provides  about  30  percent 
of  the  total  energy  requirements  of  tlie  State.  In  1972  Californians  used 
approximately  155  billion  kilowatthours  (kWli)  of  electric  energy,  V7ith 
hydroelectric  generation  in  California  supplying  about  32  billion  k’Jh 
annually. (14)  Additional  energy  generated  in  hydroelectric  plants  outside 
the  State  is  imported  each  year  over  transmission  interconnections  of  the 
Pacific  Northwest  and  plants  on  the  lower  Colorado  River. (14)  Total 
hydroelectrical  generating  capacity  in  California  in  1972  was  8,162 
megawatts  (Ml 7)  .  (14) 


The  Yuba  River  l)asin  now  has  seven  liydroelectric  facilities.  'I'hese 
are  Lake  Spaulding  on  the  South  Yuba  River  with  tliree  plants  totalling 
17  TfW  of  installed  capacity,  Reer  Creek  above  Scotts  Flat  Reservoir 
on  Deer  Creek  with  6  Colgate  Powerplant  belov;  Nex7  Bullards  Bar 

Daiti  on  the  North  Yuba  River  with  284  'BJ,  and  the  Narrov;s  and  Npw 
Marrows  Powerplants  below  Fnglebright  Dan  v^ith  9  and  47  ’B7,  rcspecti’^^ely. 
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Additional  information  on  hydroelectric  resources  and  power  is 
presented  in  Appendix  I* 

s.  Water  resources  and  supply  -  A  portion  of  the  Browns  Valley 
Irrigation  District  (BVID)  is  ^^7ithin  the  project  area.  BVID  began 
operating  in  1888,  and  rights  to  a  portion  (17,000  acre-feet  per  year) 
of  the  District's  present  water  supply  date  back  to  that  tine,  when  it 
acquired  the  water  rights  and  conveyance  facilities  from  the  owners  of 
canals  and  ditches  constructed  by  early  mining  interests. (4)  The  BVID 
contains  about  46,000  acres;  16,000  acres  are  suitable  for  irrigation 
and,  of  this  amount,  nearly  10,000  acres  are  steep  and  require  special 
irrigation  practices.  By  1970  the  irrigated  area  reached  6,150  acres, 
considerably  less  than  the  amount  expected  with  full  development.  The 
plan  for  the  BVID  assumes  that  the  net  area  irrigated  in  any  season 
would  not  exceed  11,100  acres. 

Approximately  60  percent  of  the  v/ater  presently  used  for  irrigation 
in  Yuba,  Sutter,  and  Butte  Counties  is  ground  water,  and  the  extensive 
use  of  ground  water  has  caused  lowering  of  the  ground  water  table. 
Twenty-five  years  ago  in  Yuba  County,  the  depth  to  water  was  less  than 
30  feet.  Today,  the  depth  ranges  from  15  to  90  feet,  with  the  bulk  of 
the  wells  being  below  the  50-foot  level. 

The  Yuba  County  Water  Agency  planned  and  constructed  New  Bullards 
Bar  Dam  and  Reservoir,  together  with  related  water  supply,  power,  and 
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recreation  facilities  as  a  part  of  the  Yuba  River  Development  Project  in 
the  late  1960*8.  The  development  was  built  with  receipts  from  the  sale 
of  revenue  bonds  and  from  a  Federal  flood  control  grant  and  a  State 
recreation  grant.  A  power  purchase  agreement  with  Pacific  Gas  and 
Electric  Company  (PG&E)  provides  revenue  to  retire  the  bonds  as  they  mature. 
Releases  from  the  reservoir  are  made  in  accordance  with  the  power  purchase 
agreement  and  are  designed  to  conform  to  the  energy  needs  of  PG&E. 

Releases  from  the  powerplants  flow  downstream  to  be  used  for  irrigation 
and  other  purposes. 

With  proposed  reregulatory  facilities,  the  YCWA  can  make  available 
for  sale  below  Englebrlght  172,100  acre-feet  of  Yuba  River  water  generated 
by  the  New  Bullards  Bar  project.  The  YCWA  currently  has  contracts  to  sell 
approximately  35,000  acre-feet  of  this  amount  to  various  irrigation 
districts.  One  of  these  districts  currently  has  no  conveyance  facilities 
for  this  water  and  must  complete  these  facilities  by  25  February  1978  or 
the  contract  is  void.  The  remaining  137,000  acre-feet  of  water  is  unsold 
and  flows  down  the  Yuba  River  to  the  confluence  of  the  Feather  River. 

In  addition  to  the  172,100  acre-feet,  25,000  acre-feet  of  new  yield 
of  the  New  Bullards  Bar  project  has  been  allocated  to  seepage. 

The  YCWA  is  unable  to  sell  or  utilize  more  of  its  salable  water 
at  this  time  because  it  was  unable  to  complete  all  of  the  proposed 
facilities  for  its  Yuba  River  Development  Project  that  included  the 
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New  Bullards  Bar  project.  Planned  facilities  not  constructed  as  a 
part  of  the  Yuba  River  Development  Project  were: (21) 

1.  An  irrigation  diversion  works,  including  an  afterbay  in  the 
area  of  Smartville,  for  the  reregulation  of  water  from  power  usage  for 
irrigation. 

2.  The  Hew  York  Flat  project.  Including  a  90-foot  high  dam  and 
associated  facilities  that  would  Increase  available  water  for  the  Yuba 
County  Water  District  which  is  headquartered  in  Brownsville. 

3.  The  North  Yuba  Canal  and  pumping  plant  to  take  water  north 
of  the  Yuba  River  to  irrigation  users. 

4.  The  South  Yuba  Canal  System  to  take  water  south  of  the  Yuba 
River  to  irrigation  users. 

Without  the  reregulation  facilities,  the  YCWA  is  unable  to  reregulate 
the  flow  of  water  released  from  New  Bullards  Bar  Dam  for  power,  and  peak 
flows  for  power  production  do  not  coincide  with  peak  irrigation  demands 
from  April  to  October.  The  following  tabulation  shows  the  amount  of  sold 
and  unsold  YCWA  water  in  acre-feet . (22)  The  Ramirez  Irrigation  District 
is  included  in  the  table  because  it  has  contracted  with  the  YCWA  for 
water.  Its  water  contracts  by  month  in  acre-feet  are  not  Included  in 
the  Water  Sold  Total  column  since  it  has  not  started  consuming  its 
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contracted  water.  However,  it  can  be  assumed  that  the  Ramirez  Irrigation 
District  will  provide  facilities  for  obtaining  the  water  before  its 
contract  deadline  in  1978, 


Month 

Cordua 

Irrigation 

District 

Marys vil le 
City 
Wilbur 

D1  Giorgio 

(Ramirez 

Irrigation 

District) 

Available 
Agency 
Water  for 
Sale 

Water 

Sold 

Total 

Remaining 
Water  for 
Sale  by 
Agency 

April 

900 

820 

(  2,010) 

38,100 

1,720 

36 , 380 

May 

2,120 

1,085 

(  3,270) 

27,710 

3,205 

24,505 

June 

2,080 

1,540 

(  2,745) 

25 , 700 

3,620 

22,080 

July 

2,620 

1,590 

(  1,920) 

5,660 

4,210 

1,450 

August 

2,600 

1,567 

(  1,755) 

6,560 

4,167 

2,393 

September 

1,180 

1,105 

(  1,500) 

10,500 

2,285 

8,215 

October 

500 

387 

(  700) 

2,900 

887 

2,013 

Total 

12,000 

8,094 

(13,900) 

117,130 

20,094 

97,036 

Two  facts  are  evident  from  this  table:  (1)  the  majority  of  YCWA’s 
salable  water  (78  percent  of  available  agency  water  for  sale)  flows  in 
April,  May  and  June,  leaving  only  22  percent  of  the  remaining  salable 
water  to  flow  from  July  to  October;  (2)  after  present  YCWA  water  is  sold, 
plus  the  additional  water  allocation  for  the  Ramirez  Irrigation  District, 
the  YCWA  over-al locate 8  water  to  its  contracts  by  470  acre-feet  in  July. 
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This  is  critical  for  future  YCWA  water  contracts  to  other  irrigation 


users  because  it  would  require  flow  release  changes  from  New  Bullards  Bar 
Dam.  This  would  result  in  power  production  changes  by  PG&E.  The  117,130 
acre-feet  of  available  agency  water  for  sale  is  the  maximum  amount  of  water 
that  the  YCWA  can  utilize  without  seriously  altering  the  present  power 
production  requirements  of  PG&E.  These  conditions  are  caused  by  the  lack 
of  a  downstream  regulating  facility. 

2.  Existing  water  resources  developments.  - 

a.  Daguerre  Point  Dam.  -  Daguerre  Point  Dam  is  a  part  of  the  Yuba 
River  Debris  Control  project,  authorized  for  construction  by  the  River 
and  Harbor  Act  of  1902,  with  one-half  the  cost  of  construction  borne  by 
the  United  States  and  one-half  by  the  State  of  California.  Daguerre 
Point  Dam  is  located  on  the  Yuba  River,  a  tributary  of  the  Feather  River, 
approximately  11  miles  upstream  from  the  city  of  Marysville,  California. 

The  original  design  of  the  dam  was  a  broad  crested  weir  consisting  of  a 
40-foot  wide  reinforced  concrete  stepped  slab  about  3  feet  thick,  with 
upstream  and  downstream  cutoff  walls,  set  on  short  2-foot  square 
cast- in-place  concrete  piles  13  feet  on  centers  both  ways.  The  total 
drop  over  the  broad  crest  of  the  dam  was  3  feet.  The  slab  was 
constructed  across  the  inlet  end  of  a  660-foot  wide  rock  diversion  cut 
through  Daguerre  Point  promontory.  The  cut  was  about  1,000  feet  long, 
and  averaged  25  feet  in  depth. 
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The  original  dan  was  completed  in  1906  by  the  California  Debris 


Commission  and  served  to  create  a  basin  for  the  storage  of  debris 
originating  in  the  operation  of  hydraulic  gold  mining,  between  1937  and 
1952  fishways  and  an  irrigation  diversion  structure  were  added.  After 
hydraulic  gold  mining  came  to  an  end,  the  dan  served  the  purpose  of 
retaining  the  existing  upstream  debris  and  diverting  water  for 
irrigation.  In  February  1963  a  flood  washed  out  a  section  approximately 
120  feet  wide  near  the  center  of  the  dam,  and  the  entire  dam  was 
reconstructed,  except  for  a  short  segment  of  the  right  abutment 
consisting  of  a  fishway  and  diversion  structure.  The  reconstruction 
program  was  completed  in  December  1964.  In  late  December  1964  a  flood 
washed  out  the  Hallwood-Cordua  Diversion  Structure  and  a  portion  of  the 
right  bank  fishway.  Permanent  repairs  of  the  diversion  structure  and 
right  bank  were  completed  in  October  1965.  The  reconstructed  dam 
consists  of  an  overflow  concrete  ogee  spillway  with  crest  at  elevation 
125.3  nsl,  a  concrete  apron  at  elevation  101,0,  and  concrete  abutments, 
concrete  fishways  (one  on  each  abutment) ,  and  a  locally-ox^ed  and 
operated  irrigation  diversion  structure  on  the  right  abutment. 


b.  Harry  L.  Englebright  Dan  and  Narrows  I  and  Narrows  II  Power- 
plants.  -  Harry  L.  Englebright  Dam  was  authorized  by  the  Rivers  and 
Harbors  Act  of  1935,  to  be  constructed  as  part  of  the  project  for 
Sacramento  River  and  Tributaries  Debris  Control  project.  The  dam  is 
located  on  the  Yuba  River  about  20  miles  northeast  of  the  city  of 
Marysville.  Construction  of  the  dam  was  started  in  1938  and  completed  in 
1941.  Englebright  Dam  was  built  for  the  primary  purpose  of  controlling 
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debris  resulting  from  upstream  hydraulic  mining  operations.  Outlet 
facilities  were  provided  to  permit  releases  from  tlie  reservoir  for  the 
generation  of  hydroelectric  power*  Since  project  completion,  there  has 
been  practically  no  upstream  raining  activity,  and  the  reservoir  has  been 
used  for  the  secondary  purposes  of  power  and  recreation*  Debris  whicli 
has  been  deposited  in  the  reservoir,  due  to  the  natural  movement  of 
material  from  upstream  areas,  is  minor  and  does  not  affect  the  use  of  the 
reservoir* 


Englebright  Dam  is  a  concrete  constant-angle  arch  dam  of  the 
overflow  type*  The  dam  rises  260  feet  above  the  lowest  foundation  and 
has  a  crest  elevation  of  527  feet  msl.  The  total  crest  length  is  1,142 
feet  and  the  thickness  varies  from  80  feet  at  the  base  to  21  feet  at  the 
crest*  The  power  outlet  consists  of  a  reinforced  concrete  inlet 
structure  connected  to  a  reinforced  concrete-lined  tunnel  leading  to  tlie 
PG&E  Narrows  I  Powerplant,  The  overflow  section  of  the  dam  is  depressed 
15  feet  and  has  a  length  of  506*4  feet.  It  is  provided  with  four  aeration 
piers  to  admit  air  underneath  the  overflowing  water.  The  spillway  capacity 
is  110,000  cfs  with  zero  freeboard.  The  spillway  design  flood  of  350,000 
cfs  would  result  in  8  feet  of  water  over  the  non-overflow  section. 

In  May  1970  the  YCWA  completed  the  Narrows  II  Powerplant 
approxiraately  400  feet  downstream  of  the  right  abutment.  These  facilities 
will  utilize  releases  from  the  Colgate  Powerplant  for  power  generation  as 
regulated  by  New  Bullards  Bar  Dam,  15  miles  upstream.  V/ater  is  delivered 
to  the  Narrows  II  Powerplant  from  the  120-foot  high  reinforced  concrete 
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intake  structure,  located  about  200  feet  upstrean  of  the  dan,  throupji  a 
737-foot  long  power  tunnel*  The  369  feet  of  tunnel  extending  f ron  the 
intake  to  the  dan  axis  is  an  18’-4"  dianeter  concrete  lined  horseshoe 


tunnel.  This  tunnel  then  transitions  into  a  14-foot  dianeter  steel-lined 
tunnel  extending  the  renaining  368  feet  to  the  powerhouse.  Capacities  oT 
the  two  privately  owned  powerplants  are: 


9,350  VM 


Narrows  I 


46,700  kW 


Narrows  II 


The  PG&E  owns  Narrows  I  Powerplant,  and  the  YCWA  owns  Narrows  II 


Powerplant.  Both  have  a  contractual  right  to  control  reservoir  storage 
and  the  pool  elevation  behind  the  dam  betv/een  elevation  527  feet  nsl 
(maximum  pool)  and  450  feet  msl  (minimum  operating  pool),  about  45,000 
acre-feet,  depending  upon  demand.  Historically,  power  use  has  resulted 
in  a  drawdown  of  30  to  40  feet  during  the  latter  half  of  the  recreation 
season,  and  on  several  occasions,  by  as  much  as  77  feet  by  October. 

However,  since  completion  of  New  Bullards  Bar  Dan  in  January  1970, 
recreation  season  drawdown  has  averaged  6  feet  and  has  rarely  exceeded  15 
feet.  At  gross  pool,  Englebright  Lake  is  9  miles  long,  has  a  surface  area 
of  815  acres,  a  shoreline  24  miles  long,  and  contains  70,000  acre-feet  of 
water.  Inactive  pool  is  at  elevation  438  feet  with  a  surface  area  of  350 
acres,  length  of  3  miles  and  a  capacity  of  20,000  acre-feet.  Project  lands 
total  3,329  acres,  of  which  1,783  acres  are  held  in  foe  or  are  withdrawn 
public  domain  and  1,546  acres  are  in  flowage  easement. 
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The  YCUA  is  required,  by  agreement  with  the  California  Department  of 
Fish  and  Game,  to  release  sufficient  water  from  I'.n^^lehright  (which  nay  pass 
through  the  powerhouse)  to  maintain  a  flow  of  at  least  70  cfs  during  a 
"critical  dry  year"  over  Daguerre  Point  Dam  for  the  maintenance  of  fishlife. 
During  "normal  vzater  years"  flows  in  the  Yuba  River  at  the  confluence  v’ith 
the  Feather  River  must  be  400  cfs  from  1  October  to  31  December  and  245  cfs 
from  1  January  to  31  March, 

c,  Sacramento  River  Flood  Control  Project,  -  The  Sacramento  River 
Flood  Control  Project  was  authorized  by  the  Flood  Control  Act  of  1917  and 
modified  by  Flood  Control  and/or  River  and  Harbor  Acts  in  1928,  1937,  and 
1941,  Construction  of  the  project  was  initiated  in  fiscal  year  1918,  and 
all  major  project  items  are  completed.  Approximately  977  miles  of  levees 
have  been  transferred  to  the  State  of  California  for  maintenance.  It  is 
a  joint  Federal-State-local  interests  venture  and  incorporates  flood-control 
works  undertaken  by  local  interests  prior  to  adoption  of  the  project  in 
1917,  Local  costs  include  rights-of-way,  utility  relocations,  original 
construction  undertaken  by  local  Interests,  and  the  cash  contributions 
toward  construction  costs  made  prior  to  1941, 

The  project  comprises  a  comprehensive  system  of  levees,  overflow 
weirs,  drainage  pumping  plants,  and  flood  bypass  channels,  extending 
along  the  Sacramento  River  from  Collinsville  (mile  0)  to  Ord  Bend  (mile 
184),  and  along  the  lower  reaches  of  principal  tributaries;  together  with 
channel  clearing,  rectification,  snagging,  and  bank  protection  on  the 
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Sacramento  River  and  tributaries.  The  project  includes  approximately  980 
miles  of  levee  construction  (including  170  miles  of  levees  on  the  Feather 
River  and  tributaries)  providing  flood  protection  to  about  800,000  acres 
of  highly  productive  agricultural  lands,  to  the  cities  of  Marysville, 

Yuba  City,  and  Sacramento,  and  to  numerous  smaller  communities. 

The  Yuba  River  is  leveed  from  its  mouth  to  upstream  high  ground,  a 
distance  of  about  7  miles,  and  a  ring  levee  has  been  constructed 
around  the  city  of  Marysville,  Levees  along  Yuba  River,  were  initially 
constructed  by  local  interests  and  later  raised,  lengthened,  and 
strengthened  as  a  part  of  the  Sacramento  River  Flood  Control  Project, 

The  design  channel  capacity  of  Yuba  River  where  leveed  is  120,000  cfs, 

d.  Central  Valley  Project,  -  The  Central  Valley  Project  (CVP)  of  the 
U,S.  Bureau  of  Reclamation  (USER)  (Figure  E-6)  is  a  multiple-purpose 
development  and  includes  the  storage  and  transfer  of  surplus  waters  from  the 
Sacramento  and  Trinity  River  Basins  to  the  water-deficient  lands  of  the 
San  Joaquin  River  and  Tulare  Lake  Basins, 

In  1873,  following  a  severe  drought  in  the  Central  Valley,  Congress 
authorized  the  Alexander  Commission  to  study  the  Sacramento  and  San 
Joaquin  Rivers,  The  report  of  that  study  outlined  a  system  of 
irrigation-water  supply  works,  stressing  the  necessity  of  coordinated 
planning,  and  suggested  Federal  assistance.  Such  Federal  assistance  to 
western  irrigation  planning  was  authorized  by  Congress  with  the  adoption 
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of  the  Reclamation  Act  of  1902,  creating  the  Reclamation  Service,  later 
the  USBR.  The  Marshall  Plan,  published  In  1920,  made  a  significant 
contribution  to  comprehensive  State  water  planning.  Essentially  the  basis 
for  the  present-day  CVP,  this  plan  proposed  a  large-scale  public  works 
project  to  supply  water  for  the  Sacramento  and  San  Joaquin  Valleys.  In 
1933  the  State  Legislature  approved  the  Central  Valley  Project  Act  providing 
for  the  construction  of  Shasta  Dam  and  powerplant,  Prlant  Dam  and  powerplant, 
a  transmission  line,  and  other  works.  The  depression  of  the  1930* s,  however, 
made  State  financing  of  such  a  plan  Impossible.  Following  State  appeal. 
Congress,  In  1937,  appropriated  funds  and  authorized  construction  and 
operation  of  the  CVP  by  the  U.  S.  Bureau  of  Reclamation,  and  construction 
began  In  1937. 

The  main  multiple  functions  of  the  CVP  are  to  provide  a  dependable, 
ample,  year-round  supply  of  water  for  Irrigation  In  the  Central  Valley, 
and  for  municipal  and  Industrial  uses,  hut  the  facilities  which  store  and 
deliver  this  water  provide  additional  benefits.  Including  power,  flood 
control,  navigation,  fish  and  wildlife  enhancement,  recreation,  water 
quality  control,  and  environmental  protection  and  preservation.  To 
coordinate  operation,  project  powerplants  are  tied  together  by  a  230-kV 
transmission  system  which  also  Interconnects  with  lines  of  other  power 
utilities  In  the  area.  This  system  Is  further  interconnected  with  the 
Pacific  Northwest-Pacific  Southwest  (PIR^-PSW)  Inter tie  which  Interconnects 
the  hydroelectric  projects  In  the  Columbia  River  Basin,  the  California 
power  systems  including  the  CVP,  and  the  Colorado  River  Basin  systems. 
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The  CVP's  portion  of  the  PW-PSW  Intertie  consists  of  a  500-kV  transmission 
line  from  the  Oregon  border  to  Round  Mountain  Substation  and  a  23n~kV 
transmission  line  from  Round  Mountain  to  Cottonwood  Substation. 

The  physical  features  of  the  CVP  include  dams  and  reservoirs,  pumping 
plants,  canals,  and  generating  facilities.  The  Federal  CV?  and  the 
California  State  Water  Project  share  the  use  of  several  facilities.  The 
main  source  of  CVP  project  water  to  satisfy  CVP  demands  is  Shasta  Reservoir. 
Shasta  releases  to  the  Sacramento  River  are  augmented  by  a  cross-basin 
transfer  of  Trinity  River  water  to  Keswick  Reservoir  11  miles  do^^nstreari 
from  Shasta  Dan.  Estimates  of  uses  are  made,  based  upon  previous  historical 
occurrences,  and  operation  of  the  project  facilities  reflects  these 
estimates  in  assuring  that  sufficient  flows  arc  maintained  at  the 
navigation  control  point  and  that  the  inflow  to  the  Sacramento-San 
Joaquin  Delta  is  adequate  to  meet  the  internal  Delta  and  export  needs 
with  sufficient  Delta  outflow  to  protect  the  region  from  salinity  intrusion. 

The  CVP  pox-zer  facilities  consist  of  seven  powerplants  and  two 
puraping-generating  plants  with  an  installed  capacity  (nameplate)  of 
1,334,000  kW.  Most  of  the  powerplants  are  located  just  doxmstream  from 
the  CVP  storage  reservoirs  and  are  operated  in  conjunction  with  the  water 
demands  made  on  these  reservoirs.  Reclamation  policy  requires  that  CVP 
reservoirs  be  operated  xzith  major  emphasis  on  meeting  water  demands 
associated  xzith  the  other  multiple-purpose  functions,  and  the  generation  of 
electric  power  is  for  the  most  part  a  byproduct. 
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Power  generated  at  CVP  powerplants  is  directly  related  to  the 
demands  for  project  water.  Recognizing  that  these  water  demands  would  be 
seasonal  (with  much  larger  releases  being  made  during  the  summer  months) , 

CVP  powerplants  were  designed  to  generate  peaking  power.  Since  peaking 
power  alone  cannot  satisfy  the  power  requirements  of  CVP  power  customers, 
and  since  peaking  power  is  more  efficiently  used  when  integrated  with 
baseload  power,  the  Bureau  entered  into  a  support  contract.  No. 
14-06-200-2948A  (Contract  2948A),  with  PG&E.  Contract  2948A  provides  for 
the  delivery  of  peaking  power  from  CVP  powerplants  into  the  PG&E  system 
and  PG&E,  in  return,  delivers  power  as  required,  to  CVP  customers.  The 
electric  power  generated  by  CVP  powerplants  is  dedicated  first  to 
meeting  the  power  requirements  of  the  project  facilities  (project  use). 

The  power  remaining  after  meeting  project  use,  is  used  to  provide 
commercial  power  to  various  preference  ciistoners,  (military 
installations,  irrigation  districts,  municipalities,  and  various  Federal 
and  State  Government  installations)  in  northern  California. 

Regulations  for  operation  of  Bureau  of  Reclamation  CVP  reservoirs 
for  the  control  of  floods  are  established  by  cooperative  agreement 
between  the  USER  and  Corps  of  Engineers.  Flood  control  regulations  for 
the  operation  of  Shasta,  Friant,  and  Folsom  Dans  and  Reservoirs  v/ere 
published  in  the  Federal  Registers  dated  3  January  1953,  10  December  1955, 
and  20  June  1956,  respectively.  A  memorandum  of  agreement  dated  29  December 
1958,  between  the  Department  of  the  Army  and  the  Department  of  the  Interior 
on  '’Division  of  Responsibilites  in  the  Central  Valley  Basin,  California,” 
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establishes  principles,  procedures,  and  designations  of  responsibility 
applicable  to  the  conduct  of  water  development  programs  of  the  Corps  of 
Engineers  and  USER,  This  memorandum  provides  for  flood  control  operation 
under  Corp's  regulations. 

The  firm  annual  water  supply  of  the  CVP,  including  Clair  Engle,  Sliastn, 
Folsom,  Auburn,  VThiskeytown,  and  San  Luis  Reservoirs,  has  been  considered 
to  be  9,250,000  acre-feet  available  for  the  Sacramento  and  American  River 
Basins  and  the  Sacramento-San  Joaquin  Delta,  The  total  water  supply 
expected  to  be  available  from  the  existing  and  authorized  Federal  CVP 
facilities  is  11,407,116  acre-feet  annually,  including  prior  vested  rights 
water. 


e.  California  State  Water  Project,  -  Comprehensive  investigations 
of  the  water  resources  of  California  were  first  made  by  the  State 
Engineer  in  the  1920’s.  A  report  giving  results  of  investigations  and 
outlining  revised  proposals  was  published  in  1930  as  Division  of  Water 
Resources  Bulletin  No.  25,  entitled,  "Report  to  Legislature  of  1931  on 
State  Water  Plan."  It  outlined  a  coordinated  plan  for  conservation, 
development,  and  utilization  of  the  water  resources  of  California.  In 
1941  the  plan  was  adopted  by  the  Legislature  and  designated  the  "State 
Water  Plan."  In  1947,  the  Statex^de  Water  Resources  Investigation  was 
initiated  by  the  Division  of  Water  Resources  for  the  State  Water 
Resources  Board  in  response  to  legislation  enacted  in  1945  and  1947, 

This  investigation  included  evaluating  the  x^/ater  resources  of  California, 


E-56 


determining  present  and  probable  ultimate  water  requirements,  and 
formulating  plans  for  development  of  the  State’s  water  resources  to  meet 
ultimate  water  requirements.  The  State,  in  1951,  selected  the  California 
State  Water  Project  (SW)  (first  known  as  the  Feather  River  Project)  as  a 
feature  of  the  California  Water  Plan  to  be  constructed  by  the  State.  The 
S\TP  is  shown  on  Figure  E-7,  The  final  phase  of  the  Statewide  VJater 
Resources  Investigation  was  presented  in  1957  as  ”The  California  Water 
Plan, ”(11)  The  report  describes  a  comprehensive  master  plan  to  guide  and 
coordinate  the  planning  and  construction  of  works  required  for  the 
control,  protection,  conservation,  and  distribution  of  the  water  of 
California,  to  meet  present  and  future  needs  for  beneficial  uses  in  all 
areas  of  the  State, 

In  1959  the  Legislature  enacted  the  California  Water  Resources 
Development  Bond  Act,  known  as  the  Burns-Porter  Act,  which  authorized  the 
construction  and  operation  of  the  SWP,  The  SW  includes  the  following: 
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Scheduled  Completion 


Feather  River  Facilities 


Upper  Feather  Division 

1933 

Oroville  Division 

Complete 

Delta  Facilities 

1986 

North  Bay  Aqueduct 

1980 

South  Bay  Aqueduct 

Complete 

California  Aqueduct 


North  San  Joaquin  Division 

1985 

San  Luis  Division 

1985 

South  San  Joaquin  Division 

1976 

Tehachapi  Division 

1988 

Mojave  Division 

1985 

Santa  Ana  Division 

1976 

West  Branch 

1981 

Coastal  Branch 

1981 

San  Joaquin  Drainage  Facilities 

Not  yet  scheduled 

]J  Dept  of  Water  Resources  Bui.  No.  135-75,  The  California  Water  Project 
in  1975,  June  1975. 


The  S\TP  facilities  include  23  dams  and  reservoirs,  8  powerplants, 
22  pumping  plants,  and  684  miles  of  aqxieducts..  These  facilities  are 
designed  to  readjust  the  imbalance  of  California’s  water  resources  and 
water  needs.  Seventy  percent  of  California’s  water  supply  originates  in 
the  northern  third  of  the  State,  and  77  percent  of  the  water  need  is  in 
the  southern  two-thirds. 

The  Oroville  Division,  which  is  the  Division  of  the  SVJP  most 
closely  related  to  the  Marysville  Lake  project,  includes  the  following 
major  units:  Oroville  Dam  and  Reservoir,  Oroville  Power plant.  Thermal! to 
Diversion  Dan,  Thermalito  Canal,  Thermalito  Forebay,  Thernalito  Powerplant, 
Thermalito  Afterbay,  and  the  Feather  River  Hatchery. 

Oroville  Dam  is  located  about  4  miles  northeast  of  the  city  of 
Oroville,  The  dam  is  an  embankment  structure  with  impervious  rolled  fill 
core  and  graded  gravel  shell,  approximately  735  feet  in  height  with  a 
crest  length,  including  the  spillway,  of  6,800  feet.  The  reservoir  has  a 
surface  area  of  15,500  acres,  a  shoreline  of  167  miles,  and  a  storage 
capacity  of  3,484,000  acre-feet  at  normal  pool  elevation  of  900  feet  nsl. 

A  gated  spillway  is  located  in  a  saddle  on  the  right  abutment.  The 
spillway,  incorporating  the  flood  control  outlet  structure,  consists  of  a 
380-foot  spillway,  controlled  by  radial  gates,  and  five  low-level  flood 
control  outlets  27  feet  wide  by  34  feet  high.  Two  auxiliary  earthfill 
dams  are  located  at  low  points  on  the  rim  of  the  reservoir. 


Oroville  Powerplant  is  an  imderf^round  plant  located  in  the  left 
abutnent  of  the  dan.  Oroville  Powerplant  is  desirrned  for  pimped  storaf^e 
operation;  the  power  installation  consists  of  6  units,  with  a  total  net 
generating  capacity  of  600,000  kW. 

The  Thermalito  Diversion  Dam,  maintains  tailv/ater  at  tlie  Oroville 
Powerplant  and  diverts  water  to  the  Thermalito  Canal  serving  the 
Thermalito  Powerplant,  The  diversion  dam  is  a  concrete  gravity 
structure  133  feet  high  and  1,280  feet  long,  with  a  gated  spillway 
controlled  by  14  40x23-foot  radial  gates.  Tlie  outlet  works  provide  for 
a  downstream  release  of  400  cfs  for  preservation  of  the  fisliery  in  tlie 
Feather  River,  The  reservoir  has  a  surface  area  of  330  acres,  a  storage 
capacity  of  13,500  acre-feet,  and  a  shoreline  of  10  miles. 

The  Thermalito  Canal  conveys  x^/ater  from  Thermalito  Diversion  Dam  to 
Thermalito  Forebay,  The  canal  is  concrete-lined  and  is  designed  to 
permit  flow  in  either  direction  to  allow  the  return  of  x^;ater  stored  in 
Thermalito  Afterbay  to  Oroville  Powerplant  during  the  pumped  storage 
cycle. 


The  Thermalito  Forebay  has  a  gross  capacity  of  11,400  acre-feet 
impounded  by  an  earthfill  dam  65  feet  high.  The  forebay  dam  provides 
head  for  the  Thermalito  Powerplant  and  functions  essentially  as  an 
extension  of  the  Thermalito  Canal,  Surface  area  of  the  forebay  is  about 
775  acres,  and  the  shoreline  is  about  9  miles  long. 
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The  Thennalito  Powerplant  contains  one  turbine  unit  and  tv;o 
reversible  purap- turbines,  with  a  total  generating  capacity  of  98,000  kW. 

The  plant  operates  on  essentially  the  same  schedule  as  the  Oroville  Power- 
plant  and  passes  the  same  flows.  An  unlined  tailrace  channel  connects 
the  powerplant  with  the  Thermalito  Afterbay. 

The  Thermalito  Afterbay  is  impounded  by  an  earthfill  dan  30  feet 
high  and  about  6  miles  long.  Gross  storage  capacity  is  57,500  acre-feet, 
and  active  storage  capacity  is  45,000  acre-feet.  The  water  surface  area 
is  about  4,500  acres,  with  a  shoreline  about  28  miles  long.  Outlet 
structures  serve  the  Western  Canal  and  the  Sutter-Butte  Canal,  and 
discharge  to  the  Feather  River  is  regulated  at  the  river  return  outlet. 

The  Feather  River  Hatchery  is  located  on  the  right  bank  of  the 
river  below  the  Thermalito  Diversion  Dan.  The  hatchery  serves  to 
maintain  the  Feather  River  salmon  and  steelhead  runs  in  lieu  of  the 
spawning  areas  inundated  or  disturbed  by  project  construction. 

f.  Yuba  River  Development  Project.  -  The  YCWA  planned  and  constructed 
the  Yuba  River  Development  Project  in  the  late  1960's,  including  New 
Bullards  Bar  Dam  and  Reservoir  and  related  water  supply,  power,  and 
recreation  facilities.  The  development  was  built  with  receipts  from  the 
sale  of  revenue  bonds,  a  Federal  flood  control  grant,  and  a  State 
recreation  grant.  A  power  purchase  agreement  with  PG6(E  provides  revenue 
to  retire  the  bonds  as  they  mature.  Releases  from  the  reservoir  are  made 
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in  accordance  with  the  power  purchase  agreenent  and  are  designed  to 


conform  to  the  energy  needs  of  PG^iE.  Releases  from  the  powerplants  flow 
downstream  to  be  used  for  irrigation  and  other  purposes.  The  functional 
units  of  the  Yuba  River  Development  Project  are: 


New  Bullards  Bar  Project  -  The  main  feature  is  the  645  foot  high  Nex^ 
Bullards  Bar  Dam,  a  concrete  arch  structure  2,200  feet  long,  x^ritli  a 
spillway  height  of  630  feet.  The  capacity  of  the  impounded  reservoir  is 
960,000  acre-feet,  with  170,000  acre-feet  operated  for  flood  control. 
Spillway  capacity  is  160,000  cfs,  and  maximum  normal  water  surface 
elevation  is  1,955  feet  msl.  Adjustable  level  outlets  control 
temperature  and  quantity  of  releases  through  the  power  penstock  and  a 
26-foot  diameter,  21,678-foot  Colgate  Tunnel  to  the  Nev;  Colgate 
Powerhouse.  New  Bullards  Bar  Reservoir  has  a  surface  area  of  4,600  acres 
and  a  55-mlle  shoreline.  Recreation  facilities  Include  three  camping 
areas  with  96  campsites;  two  picnic  areas  with  60  picnic  units;  five 
group  campsites;  two  boat  launching  ramps  of  two  lanes  each,  and  roads, 
parking  areas,  and  administration  facilities. 


Middle  Yuba-Oregon  Creek  Diversion  Project  -  North  Yuba  River  flows 
feeding  into  New  Bullards  Bar  Reservoir  are  augmented  through  the 
14.5-foot  diameter,  6,107  foot  long,  new  Camptonville  Tunnel  by  Oregon 
Creek  water  (diverted  by  the  55-foot  high  concrete  Log  Cabin  Dam)  and 
through  the  12.5-foot  diameter,  19,410  foot  long  Lohman  Ridge  Tunnel  by 
Middle  Yuba  River  water  (diverted  by  the  75-foot  high  concrete  Hour 
House  Dam) . 
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New  Colgate  Project  -  The  New  Colgate  Powerhouse  utilizes  the  1,306  foot 
head  of  water  stored  and  regulated  from  New  Bullards  Reservoir.  The 
power  installation  has  two  impulse  turbines  operating  under  1,306  feet  of 
head,  with  an  Installed  capacity  of  284,000  kO.  The  plant  is  operated  as 
a  peaking  plant,  using  Englebrlght  Lake  downstream  as  a  reregulating 
pool. 

Narrows  II  Project  -  The  Narrows  II  Powerplant  uses  regulated  releases 
from  New  Bullards  Bar  Reservoir  through  Englebrlght  Lake.  An  intake 
and  penstock  constructed  at  Englebrlght  Dam  release  water  to  the  New 
Narrows  Powerplant  just  below  the  right  abutment  of  the  dam.  The  plant 
has  a  single  Francis  turbine  operating  under  236  feet  of  head,  x^ith  an 
Installed  capacity  of  47,000  kU.  There  is  no  afterbay  facility,  and  the 
plant  is  operated  as  a  base  load  plant. 

g.  Other  developments  by  local  interests.  -  The  Browns  Valley 
Irrigation  District  (BVID)  contracted  x^ith  the  USBR  in  1960  for  a  loan 
for  construction  of  Virginia  Ranch  Dam  and  Collins  Reservoir  on  Dry 
Creek,  a  3,800-foot  tunnel,  new  canals,  a  pumping  plant,  and  enlargement 
of  existing  canals,  all  for  the  purpose  of  delivering  irrigation  water 
to  lands  within  the  District.  Virginia  Ranch  Dam  x>7as  completed  in  1963, 
and  the  distribution  system  was  completed  in  1965.  Virginia  Ranch  Dam 
provides  gross  storage  of  57,000  acre-feet,  with  a  firm  Irrigation  yield 
of  31,400  acre-feet. 
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In  addition  to  New  Bullards  Bar  Dam  and  Virginia  Rancli  Dam,  local 
interests  have  constructed  18  reservoirs  with  storage  capacity  of  1,000 
acre-feet  or  more  in  the  Yuba  basin  for  storage,  regulation,  and 
diversion  of  streanflow;  for  production  of  hydroelectric  pov7er;  and  for 
mining,  irrigation  and  domestic  use.  These  existing  reservoirs  provide  a 
combined  storage  capacity  of  about  292,000  acre-feet.  Most  important 
among  the  reservoirs  are  Lake  Spaulding,  7A,500  acre-feet;  Bowman  Lake, 
68,000  acre-feet;  Fordyce  Lake,  A6,700  acre-feet;  and  Scotts  Flat,  27,400 
acre-feet. 
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FIGURE  E-6 


FACTUAL  DATA  ON  THE  CENTRAL  VALLEY  PROJECT 


California's  vast  Central  Viillcs  Project,  (*nc  of  the 
nation's  major  water  conservation  developments,  extends 
from  the  Cascade  Range  in  the  north  to  the  semiarid  but  fer 
tile  plains  along  the  Kern  River  in  the  south 

The  initial  features  ol  the  pniject,  authorized  b> 
President  Roosevelt  in  ly^**  for  construction  b>  the  Rure.iu 
of  Reclamation,  included 

Shasta  Dam  on  the  Sacramento  River  and  t  riant  Dam 
on  the  San  Joaquin  River  to  catch  and  store  the  floodwaters, 
Tracy  Pumping  Plant  and  Delta  Mendota  Canal  to  transfer 
Sacramento  River  water  to  the  San  Joaquin  Valley;  power 
plants  at  Shasta  and  at  Keswick  Dam  below  Shasta,  with 
powerlines  to  bring  the  power  generated  to  the  Tracy  pumps 
and  to  integrate  that  power  into  other  electric  systems,  the 
Contra  Costa  Canal,  the  Friant  Kern  Canal,  and  the  Madera 
Canal  to  deliver  the  water  throughout  (he Central  Valley,  the 
Delta  Cross  Channel  to  shorten  the  path  of  Sacramento 
River  water  across  the  Delta  to  the  Tracy  and  Contra  Costa 
Pumping  Plants.  Shasta  Dam  began  storing  water  in  January 
1944;  by  I9*>l  the  project  had  become  fully  operational  To 
help  meet  the  expanding  needs  in  the  Central  Valley, 
Congress  authorized  the  American  River  Division,  including 
Eolsom  Dam  and  Powcrplant.  Nimhus  Dam  and  Powerplant, 
and  the  Sly  Park  Unit,  in  1949.  the  Sacramento  Canals  I’nit 
in  I9S0.  the  Trinity  River  Division,  including  Trinity  Dam 
and  Powerplant.  Lewiston  Dam.  W'hiskeytown  Dam,  Judge 
Erancis  Carr  Powerhouse,  and  Spring  Creek  Powerplant,  in 
1955,  the  San  Luis  Unit  in  1960;  the  Auhurn  Fols<»m  South 
Unit  in  1965.  and  the  San  Felipe  Division  in  1967 

Initial  features  nf  the  project  were  primarily  built  to 
protect  the  Central  Valley  from  crippling  water  shortages 
and  menacing  floods.  New  project  units  arc  now  being  built 
to  provide  water  and  power  to  match  the  continued  growth 
of  the  State,  with  additional  units  planned  for  the  future 
Project  facilities  now  m  operation,  under  construction, 
or  authorized,  will  bring  irrigation  water  to  .f. 757, 000  acres 
of  land,  much  of  which  is  already  under  cultivation  In  1969 
project  powerplants  with  a  total  capacity  of  I.J2I.K40 
kilowatts  had  been  completed  and  were  producing  electricity 
to  help  meet  rapidly  growing  demands  for  farm,  industrial, 
and  domestic  power  demands 

Although  developed  prrmarily  for  irrigation,  the 
multiple-purpose  Central  Valley  Project  als<»  provides  flood 
control,  improves  Sacramento  River  navigation,  supplies 
domestic  and  industrial  water,  generates  electric  power,  con 
serves  fish  and  wildlife,  creates  opportunities  for  recreation, 
repels  saline  ocean  waters  from  the  Sacrainento  San  Joaquin 
River  Delta,  and  enhances  water  quality 


WATER  SUPPl.Y 

THE  CENTRAL  VALLEY  BASIN  includes  two  major 
watersheds — that  of  the  Sacramento  River  on  the  north,  and 
the  San  Joaquin  River  on  the  south — plus  the  Tulare  Lake 
Basin  The  combined  watersheds  extend  nearly  5()0  miles  in 
a  northwest-southeast  direction  and  average  about  120  miles 
in  width.  The  hasin  is  surrounded  hy  mountains  except  for  a 
gap  in  its  western  edge,  at  the  Carquinez  Straits.  The  valley 
Boor  occupies  about  one  third  of  the  basin,  the  other  two 
thirds  are  mountainous.  The  Cascade  Range  and  Sierra 
Nevada  on  the  north  and  the  east  rise  in  elevation  to  ab<iut 
14.000  feet  and  the  Coast  Ranges  on  the  west  to  as  high  as 
8.000  feet.  The  Sacramento  River  and  its  tributaries  How 
southward  draining  the  northern  part  of  the  basin.  The  San 
Joaquin  River  and  its  tributaries  flow  northward,  draining 
the  central  southern  portion  The  two  river  systems  join  at 
the  Sacramento-San  Joaquin  Delta,  flow  through  Suisun  Bay 
and  Carquinez  Straits  into  San  Francisco  Bay.  and  thence  out 
the  Golden  Gate  to  the  Pacific  Ocean.  The  average  annual 
natural  runoff  of  the  Central  Valley  Basin  for  the  60-yeiir 
period  beginning  in  water  year  190!t  was  about  million 
aere-feet.  and  for  the  critical  7  year  dry  period  1927  to  19.t,t 
inclusive,  it  was  18  million  acre-feet  The  average  annual 
historical  runoff  in  acre-feet  at  four  major  dams  of  the  Cen¬ 
tral  Valley  Project  is  as  follows 

50-year  average 
1910-11  to 

Dam  Stream  1959  60 


Shasta 

Eriant 

Folsom 

Trinity 


5.440.000 
1 .670.000 
2.580.000 
l.MO.(KX) 


5.650.000 
1 .040.000 
1 .560,000 
680.000 


PROJECT  FACILITIES 
TRINITY  RIVER  DIVISIO.N 

The  Trinity  River  Division  was  completed  in  1964 
Above  Lewiston  Dam.  Trinity  River  drains  728  square  miles 
of  mountainous  country  producing  a  high  yield  of  w  ater  Sur  ■ 
plus  water  from  the  Trinity  Riser  Basin  is  stored,  regulated, 
and  diverted  through  a  system  of  dams,  reservoirs,  tunnels 
and  powerplants  into  the  Sacramento  River  for  use  in  water 
deficient  areas  of  the  Central  V'alley  Basin.  Additional  power 
generating  capacity  is  also  provided  for  northern  and  central 
California  In  addition.  Trinity  River  Division  improves 
recreational  opp<»rtunities  and  increases  minimum  flows  in 
the  Trinity  River. 

Trinity  River  water  is  stored  in  Clair  Engle  Lake  behind 
Trinity  Dam.  Releases  from  this  reservoir  arc  utilized  to 
generate  power  at  Trinity  and  Lewiston  Powerplants. 
Releases  from  Clair  Engle  Lake  are  reregulated  in  Lewiston 
Lake  7  miles  downstream.  Lewiston  Dam  regulates  f1<iws  to 
meet  the  downstream  requirements  of  the  Trinity  River 
Basin,  including  those  of  the  Trinity  River  fishery  Water  not 
needed  in  the  Trinity  River  Basin  is  diverted  by  Lewiston 
Dam  through  the  Clear  Creek  Tunnel  to  the  Judge  Francis 
Carr  Powerhouse  and  then  into  Whiskey-town  l  ake  behind 
Whiskeytown  Dam  on  Clear  Creek,  a  tributary  of  the 
Sacramento  River.  From  Whiskeytown  Lake  the  water  from 
Trinity  River,  and  surplus  I1(*ws  from  Clear  Creek,  flow¬ 
through  Spring  Creek  Tunnel  to  the  Spring  Creek  Power- 
plant  and  discharges  into  existing  Keswick  Reservoir  on  the 
Sacramento  River  Above  Keswick  Dam.  Trinity  River  water 
is  combined  with  the  Sacramento  River,  and  provides 
irrigation  service  to  lands  in  Sacramento  Valley  and  other 
areas  of  the  Central  Valley  Project 

TRINITY  DAM  AND  CLAIR  ENGLE  1  AKF  on  the 
Trinity  River  regulates  a  drainage  area  of  over  7(K)  square 
miles.  Clair  Engle  Lake  stores  a  maximum  of  2.448.(KK)  acre- 
feet  of  water.  The  dam  is  a  zoned  carthfill  structure  558  feet 
high  with  a  crest  length  of  2,450  feet 

TRINITY  POWERPLANT  at  Iriiiity  Dam  has  iwo 
generators  with  a  total  capacity  of  105. 556  kw 

LEWISTON  DAM  AND  I, AKF..  about  7  miles  down 
stream  from  Trinity  Dam.  creates  an  afterbay  to  Trinity 
Powerplant  and  diverts  water  by-  means  of  Clear  Creek  Tun¬ 
nel  to  Whiskeytown  Lake.  Lewiston  Dam  is  a  zoned  carthfill 
structure  91  feet  high  with  a  crest  length  of  745  feet  and 
forms  a  reservoir  capacity  of  14,660  acre-feet. 

LEW  ISTON  POWERPLANT.  using  releases  tor  the  sup 

?ort  of  fish  life  and  other  downstream  purposes  in  the 
rinity  River,  has  one  unit  with  a  capacity  of  550  kw 
TRINITY  RIVFR  EISH  HATCHFRY— The  Trinity 
River  is  one  of  California's  most  famous  fishing  streams  1  o 
maintain  the  salmon  and  the  stcelhead  fisheries  below 
Lewiston  Dam.  150  cubic  feet  per  second  of  water  is  released 
between  December  1  and  August  50  of  each  year  Releases 
are  increased  to  200  c  f  s.  during  the  period  of  September  I 
and  October  14  and  to  250  cfs  October  15  to  November 
14.  Releases  for  the  period  November  15  to  November  50  are 
set  at  200  c  f.s.  The  higher  releases  in  the  fall  Licilitate 
natural  spawning  The  Trinity  River  Fish  Hatchery,  with  a 
capacity  of  about  40  million  eggs,  is  located  immediately 
downstream  from  Lewiston  D-am  and  compensates  for  up 
stream  sp-awning  area  rendered  inaccessible  and  unusable  by 
the  dams 

CLEAR  C  REEK  TUNM  1  .  17  12  feet  in  diameter  and 
10.8  miles  long,  enables  transfer  of  water  from  Lewiston 
Dam  to  the  Judge  Francis  Carr  Powerhouse  and  Whis 
keytown  Lake.  A  bypass  is  provided  into  Crystal  C  reek 
JUDGE  FRANCIS  CARR  POWFRHOCSI  .  located  on 
Clear  Creek,  has  two  generators  with  a  capacity  ol  14  1.444 
kw. 

WHISKEY  lOWN  DAM  AND  LAKE  are  located  on 
Clear  Creek  The  dam  prosides  regulation  for  Trinity  River 
flows  discharged  from  the  Judge  Francis  Carr  Powerhouse 
and  regulates  the  runoff  from  the  Clear  Creek  drain.rgc  area. 
The  dam  is  a  zoned  earthfill  structure  282  feet  high,  with  a 


main  crest  length  of  2.280  feet,  and  creates  a  reservoir  with  a 
capacity  ot  241,100  acre-fcct 

SPRING  CREEK  Tl  NM  1  AND  POWERPLANT  The 
tunnel  diverts  water  from  Whiskeytown  Lake  on  Clear 
(  reck,  -a  tributary  ol  the  Sacramento  River,  to  the  Spring 
Creek  Powcrplant  I  he  tunnel  is  I  8  I  2  feet  m  diameter  and 
about  5  miles  in  length,  including  the  I  7-foot  diameter  Rock 
Creek  Siphon,  six  tenths  of  a  mile  in  length  It  has  two 
generators  with  a  capacity  of  I  50.(X>0  kw. 

SPRING  (  RFFK  DEBRIS  DAM  AND  RESERVOFR 
The  dam  is  a  zoned  earthfill  structure  196  feet  high  with  a 
crest  length  of  1,140  feet,  located  on  Spring  Creek  above  the 
powerplant  tailrace  The  reservoir,  with  a  capacity  of  5,800 
acre  feet,  controls  debris  which  would  otherwise  enter  the 
powcrplant  tailrace,  and  pr<tvides  important  fishery  benefits 
by  controlling  contaminated  runoff  resulting  from  old  mine 
tailings  on  Spring  Creek. 

CLEAR  CREEK  SOUTH  UNIT,  located  in  Shasta 
County,  was  authorized  as  a  part  of  the  Trinity  River 
Division  The  major  feature  is  the  II  7-mile-long 
Whiskeytown  Conduit  with  c-.ip.icity  to  transport  I5.(K)0 
acre  feet  of  wal;r  from  the  Whiskeytown  1  ake  for 
agricultural  and  municipal  and  industrial  use  in  the  Clear 
Creek  Community  Service  District  of  Anderson, 

COW  CRFLK  UNIT,  located  in  Shasta  County,  was 
authorized  as  a  part  of  the  Trinity  River  Division  in  1955. 
The  unit  features  consist  of  W'intu  Pumping  Plant  with  a 
maximum  capacity  of  1 00  c  f  s  ,  92  c  f  s  .  through  the  main 
conveyance,  and  a  pressure  system  with  branching  pressure 
distribution  lines  About  25,000  acre  feet  of  water  can  be  lif 
ted  295  feet  from  the  Sacramento  River  by  the  W'intu  Pum 
pmg  Plant,  into  the  8  mile-long  Bella  Vista  Conduit  for 
agricultural  and  municipal  and  industrial  use  on  land  east  of 
Redding 

SHASTA  DIVISION 

SHASTA  DAM  AND  SHASTA  LAKl  on  the 
Sacramento  River  have  a  drainage  area  of  6.665  square  miles 
and  store  a  maximum  of  4.552.tKH)  acre-feet  of  water.  Floods 
are  controlled  and  surplus  winter  runoff  is  stored  T  he  dam 
is  a  curved  concrete  gravity  structure,  with  a  height  of  602 
feet  and  a  crest  length  of  5.460  feet 

SHASTA  POWERPLANT  is  located  jusl  below  Shasta 
Dam  Water  from  the  dam  is  released  through  five  15-foot- 
diameter  penstocks  leading  to  the  five  mam  generating  units 
and  two  station  service  units  T  he  total  capacity  of  these  units 
is  422.  510  kw 

KFSWK  K  DAM  AND  POWERPLANT  arc  hicated  on 
the  S.icramcnto  River  9  miles  downstream  from  Shast.»  D.tnr 
The  d-.im  creates  an  afterbay  tor  Shasta  Lake  and  Trinity 
River  Division  and  smooths  out  the  uneven  water  releases 
from  the  powerplants 

Migratory  fish  trapping  facilities  at  the  dam  arc  operated 
in  conjunction  with  the  Coleman  Fish  Hatchery  on  Battle 
Creek.  25  miles  downstream  Keswick  Dam  is  a  concrete 
gravity  structure  159  feet  high  with  a  crest  length  of  L046 
feet.  The  ptiwerplants  has  three  generating  units  with  a  total 
capacity  of  75.(HX)  kw 

SACRAMENTO  RI\  ER  DIVISION 

SACRAMENTO  CANALS  UNIT  consists  of  the  Red 
Bluff  Diversion  D-.rm,  Corning  Pumping  Plant,  and  three 
mam  canals.  The  unit  was  authorized  to  supply  irrigation 
water  to  over  200,000  acres  in  the  Sacramento  Valley,  prin 
cipally  in  Tehama,  (ilenn,  Colusa,  and  Yolo  (  ounties 

RED  BLUEE  DIVERSION  DAM  diverts  water  from  the 
Sacramento  River  to  the  Corning  Canal  and  the  Tehama 
Colusa  Canal  service  areas  The  structure  is  concrete.  78  tect 
high.  752  feet  long  with  earth  wings.  Eish  ladders  at  each 
abutment  permit  king  salmon  and  steelhead  to  pass  around 
the  dam  in  their  migration  to  sp-.iw-ning  areas. 

CORNING  CANAL  diverts  water  from  the  Tehama 
Colusa  Canal  about  1  2  mile  downstream  of  the  Red  Btuft 
Diversion  Dam  The  water  is  lifted  56  feet  at  the  Corning 
Pumping  Plant  and  is  delivered  to  lands  in  Tehama  Cc^unty 
with  an  elevation  too  high  to  be  served  from  Tehama-Colusa 
Canal.  The  canal  is  21  miles  long  and  terminates  about  4 
miles  southwest  of  Corning  The  initial  diversion  capacity  is 
500  c.fs  which  is  gradually  decreased  to  88  c.f.s  at  the  ter¬ 
minus 

TEHAM  A  COLUSA  CANAL  is  presently  under  con 
struction.  The  first  reach  of  the  canal,  which  extends 
southerly  from  Red  Bluff  Diversion  Dam.  has  a  multi 
purpose  function  Included  in  the  upper  end  of  the  canal  are 
the  Tehama-Colusa  Fish  Facilities,  which  provide  1  6  million 
square  feet  of  spawning  area  fc^r  salmon  in  special  gravel  bot¬ 
tomed  pi^rtions  of  the  canal  These  facilities  are  the  largest  of 
their  kind  in  the  world  A  new  cycle  of  Tehama  Colusa 
salmon  are  expected  to  start  an  annual  migration  back  to 
these  spawning  beds  hy  1975  When  completed,  the  canal 
will  be  approximately-  122  miles  long  and  will  serve 
irrigation  needs  in  Tehama,  filenn,  Colusa  and  northern 
Yolo  Counties  The  initial  diversion  capacity  is  2.500  c.f.s. 

STONY  CANAL  is  authmized  but  not  under  cr)n 
struction.  It  would  divert  water  fr<im  Black  Butte  Reservoir 
southeasterly-  to  serve  areas  west  of  the  Orland  Project  The 
canal  would  be  approximately  25  miles  long  The  initial 
diversion  capacity  would  be  225  c.f.s 

AMERICAN  RIVER  DIVISION 

FOl-SOM  UNIT  consists  of  Fedsom  Dam,  l  ake,  and 
Powcrplant.  Nimhus  Dam.  lake  Natoma.  and  Nimbus 
Powerplant  on  the  American  River. 

FOLSOM  DAM  AND  EOI  SOM  LAKE  Folsom  Dam. 
below  a  drainage  area  of  1 .875  square  miles,  was  constructed 
by  the  Corps  of  Engineers  and  upon  completion  was  turned 
over  to  the  Bureau  of  Reclamation  for  coordinated 
operation  with  other  Central  V'alley  Project  structures.  The 
dam  has  a  concrete  main  river  sccti<in  having  a  height  of  541) 
feet  and  a  crest  length  of  1 .400  feet.  Hanked  by  long  carthfill 
wing  dams  extending  from  the  ends  ol  the  concrete  section 
on  both  abutments  for  a  total  length  of  10.200  feet.  The  dam 
plus  an  earthfill  auxiliary  dam  at  Mormon  Island  saddle  and 
eight  other  carthfill  dikes  create  Eolsom  I, ake  with  a  storage 
capacity  <if  I.0I0.(X)0  acre-fect  The  dam  regulates  flows  of 
the  American  River  for  trrig'.rtion.  power,  flood  control, 
municipal  and  industrial  use.  fish  and  wildlife,  recreation, 
and  other  purposes 

FOLSOM  POWERPLANT.  constructed  and  operated  by 
the  Bureau  of  Reclamation,  is  located  just  below  Folsom 
Dam.  Water  troni  the  dam  is  released  through  three  1.5-foot- 
diii meter  penstocks  to  three  generating  units.  The  total 
capacity  is  186.480  kw 

NIMBUS  DAM  AND  POWERPLANT.  AND  LAKE 
NATOMA  Nimbus  Dam.  7  ntiles  below  Folsom,  creates 
Lake  Natoma  to  reregulate  the  releases  for  power  made 
through  Folsom  Powerplant  The  dam  is  a  concrete  gravity 
structure,  76  feet  in  height,  with  a  crest  length  of  1.095  feet 
It  serves  as  a  diversion  dam  for  the  Eiilsoni  South  Canal  The 
15.5(K)  kw  two-unit  powerplant  is  located  at  the  toe  of  Nim¬ 
bus  D.im  Also  located  at  Nimbus  Dam  is  the  ,M)  niillion  egg 
Nimbus  Fish  Hatchery 

Sl.V  PARK  I'NIT  includes  Jenkinson  Lake  formed  by 
Sly  Park  Dam  on  Sly  Park  Creek,  a  low  concrete  diversion 
dam  on  Camp  Creek,  and  the  Sly  Park  C  amino  Conduit.  Sly 
Park  Dam  is  an  earthfill  structure  190  feet  high  with  a  crest 
length  of  760  feet,  and  with  an  auxiliary  earthfill  dam  150 
feet  high  with  a  crest  length  of  6(X)  feet  Jenkinson  Lake  has  a 
storage  capacity  of  4I.(X)0  acre  feet  The  concrete  diversion 
dam  on  Camp  Creek  and  connecting  tunnel  from  Camp 
Creek  to  Sly  Park  Creek  augment  the  inflow  into  Jenkinson 
F.ake.  Sly  Park  Cainino  Conduit,  with  a  c-apacity  of  125 
c  I  s  ,  extends  7  miles  west  from  Sly  Park  Dam  to  Camino  to 
deliver  supplemental  water  to  El  Dorado  Irrigation  District 
for  irrigation  and  municipal  purposes  in  the  vicinity  of 
Placer vi lie  _ 

VUBURN  FOLSOM  SOUTH  UNIT  will  consist  of  5 
dams,  I  canal.  I  powerplant.  5  pumping  plants  and  necessary 
divcrsinn  works,  conduits,  and  appurtenant  works  for  the 
delivery  of  water  supplies  in  Placer,  FI  Dorado.  Sacramento, 
and  San  Joaquin  Counties,  and  for  future  needs  of  the 
project  The  unit  will  also  provide  hydroelectric  power, 
Hood  control,  fish  protection,  and  new  recreational  faeilitics, 

AUBURN  DAM  presently  under  construction  will  be  a 
700  foot  high,  concrete  thin  -arch  structure,  with  a  crest 
length  of  4,0<X)  feet  The  dam  will  create  the  2  4  million 
acre-foot  Auburn  Reservoir  The  reservoir  will  control  the 
varying  flows  of  the  North  and  Middle  Forks  of  the 
American  River  Releases  from  the  reservoir  will  flow 


through  Auburn  and  Eolsom  Powerplants  and  supply  the 
I  (ilsom  South  C  anal  Auburn  Powerplant  will  have  an  initial 
installed  capacity  of  500.000  kw-  with  a  potential  capacity-  of 
750, (MX)  kw  Water  from  Sugar  Pine  Reservoir  on  North 
Shirttail  Canyon  Creek  will  be  piped  to  the  Forcsthill  Divide 
service  area  for  irrigation,  municipal  and  industrial  use. 
C<»unty  Line  Reservoir  on  Deer  (  reck  would  operate  in  con¬ 
junction  with  pumping  from  EHIsom  Lake  to  provide  water 
service  in  the  Eolsom-Malby  area  for  municipal  and  in 
dustrial  use.  and  for  distribution  by  local  interests 

EOLSOM  SOl^TH  (  ANAL  is  presently  under  con¬ 
struction  The  canal  originates  at  Lake  N.stoma.  which  is  an 
afterbay  of  Etilsom  Dam  When  completed,  the  canal  will  he 
approximately  69  miles  long  and  serve  industrial,  municipal, 
and  irrigation  users  in  Sacramento  and  San  Joaquin  C'oun 
ties.  The  initial  diversion  capa'city  is  5.500  cfs 

DELTA  DIMSION 

DELTA  (  ROSS  CHANNEL  is  a  controlled  diversion 
ehannci  between  the  Sacramento  River  and  Snodgrass 
Slough.  Water  is  diverted  from  the  river  through  a  short  ex¬ 
cavated  channel  near  Walnut  Grove  into  the  slough  It  then 
flows  through  natural  channels  for  about  50  miles  to  the 
vicinity  of  the  Tracy  Pumping  Plant  The  diversion  provides 
an  adequate  supply  of  water  to  the  intakes  of  the  Contra 
Costa  and  the  Delta-Mendota  Canals,  improves  the  irrigation 
supplies  in  the  Sacramento-San  Joaquin  Delta  and  helps 
repel  ocean  salinity  The  channel  is  designed  to  divert  ap 
proximatelv  5,500  c  f  s. 

(ON  IRA  COSTA  CANAL  originates  at  Rock  Slough 
about  4  miles  southeast  of  Oakley,  where  it  intercepts  natural 
flow  in  the  Sacramento-San  Joaquin  Delta.  Water  for 
municipal,  industrial  and  irrigation  use  is  lifted  I  27  feet  by  a 
scries  of  four  pumping  plants  The  canal  is  47  6  miles  long 
and  terminates  in  the  Martinez  Reservoir  The  initial  diver 
sion  capacity  is  550  c  f  s.  which  gradually  decreases  to  22 
c.f.s.  at  the  terminus. 

TRACY  PUMPING  PLANT  consists  of  an  inlet  chan 
ncl.  pumping  plant,  and  discharge  pipes  Water  in  the  Delta 
released  from  storage  in  Shasta.  Chiir  Engle,  and  Folsom 
Lakes  or  entering  the  Sacramento  River  system  below  those 
reservoirs  is  lifted  197  feet  into  the  Delta  Mendota  (  anal 
Each  of  the  six  pumps  at  Tracy  is  powered  by  a  22.5(H)  hor 
sepower  electric  motor  and  is  capable  of  pumping  at  ihe  rate 
of  767  cfs  Power  to  run  the  huge  pumps  is  supplied  by-  Cen¬ 
tral  Valley  Project  powerplants  The  water  is  pumped 
through  three  1  5 -foot-diameter  discharge  pipes  which  carry-  it 
about  I  mile  up  an  inclined  grade  to  the  Delta-Mendota 
Canal.  Ihe  intake  canal  includes  the  Tracy  FTsh  Screen 
which  was  built  to  intercept  downstream  migrant  fish  so  they 
may  be  returned  to  the  main  channel  to  resume  their  journey 
to  the  ocean 

DEI  TA  MENDOTA  (  ANAL  carries  water 
southeasterly  from  the  Tracy  Pumping  Plant  along  the  west 
side  of  the  San  Joaquin  V'alley  for  irrigation  supply,  use  in 
the  San  Luis  Unit,  and  to  replace  San  Joaquin  River  water 
stored  by  Eriant  Dam  and  used  in  the  Friant  Kern  and 
Madera  systems.  The  canal  is  1 1  5  miles  long  and  terniinatcs 
at  the  Mendota  Pool  about  50  miles  west  of  Fresno.  The 
initial  diversion  capacity  is  4.600  c.I.s.  which  is  gradually 
decreased  to  5,211  c.f.s  at  the  terminus. 

WEST  SAN  JOAOUIN  DIVISION 

THE  SAN  LUIS  UNIT,  latest  link  in  the  Central  Valley 
Project  and  also  the  State  of  California  Water  Plan,  was 
authorized  to  be  built  and  operated  jointly  with  the  State  of 
California.  The  San  Luis  Unit  consists  of  one  major  dam  and 
reservoir,  a  forebay  dam  and  forebay .  two  detention  dams 
and  reservoirs,  two  pumping  plants,  two  pumping-generating 
plants,  tw-o  major  canals,  and  switchyard  facilities 

SAN  LUIS  DAM  AND  RESERVOIR  (JOINT 
El  DERAE  STATE  EACH  ITIFS)  arc  located  on  San  Luis 
(  reck  near  Los  Banos  The  reservoir  with  a  capacity  ot 
2,041, (KK)  acre  feet  is  used  to  store  surplus  water  of  the 
Sacramento-Siin  Joaquin  Delta  Releases  arc  made  through 
the  San  Luis  Pumping-Generating  Plant,  utilizing  its 
generating  capability  to  generate  power  The  dam  is  a  zoned 
carthfill  structure.  582  feet  high,  with  a  crest  length  of  1  8.600 
feet. 

O  NEll  1  DAM  AND  EOREBAY  (JOINT  El  DERAL 
STATE  FACILITIES)  are  located  on  San  Luis  Creek  2  1  2 
miles  downstream  from  San  Luis  Dam.  O'Neill  Dam  is  a 
zoned  earthfill  structure  with  a  height  of  87  feet  and  a  crest 
length  of  14.500  feet;  the  Forebay  has  a  capacity  of  56,400 
acre-feet  The  Eorehay  is  utilized  as  a  hydraulic  junction 
point  for  Federal  and  State  waters,  the  top  8  feet  (or  20.000 
acre-feet)  acting  as  a  reregulator  storage  necessary  lo  permii 
offpeak  pumping  and  onpeak  generation  by  the  mam  San 
Luis  Pumping-Generating  Plant.  Recreation  facilities  are 
provided  on  the  Forchay 

O'NEILL  PUMPING  PLANT  (FFDLRAL  FA(  H  ITY) 
consists  of  an  intake  channel  leading  off  the  Delta  Mendota 
Canal,  70  miles  from  the  Tracy  Pumping  Plant,  and  six  pum 
ping-gcncrating  units  Normally  these  units  operate  as  punrps 
to  lift  water  from  4  5  to  55  feet  into  the  O'Neill  Forebay. 
When  water  is  occasionly  released  from  the  Forebay  to  the 
Delta-Mendota  Canal,  these  units  operate  as  generators 
W'hen  operating  as  pumps  and  motors  each  unit  can 
discharge  700  c.f.s  and  has  a  rating  of  6.000  hp.  When 
operating  as  turbines  and  generators  each  unit  will  have  a 
generating  capacity  of  about  4,200  kw 

SAN  LUIS  PUMPING  GENERATING  PLANT  (JOINT 
FEDERAL  STATE  FA('H  ITY).  located  at  San  Luis  Dam. 
lifts  wafer  by  pump-turbines  from  ihe  O'Neill  Forebay  into 
San  L  uis  Reservoir.  During  the  irrigation  season,  water  is 
released  from  San  Luis  Reservoir  back  through  the  pump- 
turbines  to  the  Forebay  and  energy  is  reclaimed  Each  of  the 
eight  pumping  generating  units  has  a  capacity  of  65.000  hp. 
as  a  motor  and  55,000  kw  as  a  generator.  As  a  pumping 
station  to  fill  San  Luis  Reservoir,  each  unit  lifts  1.575  c  f.s  at 
290  feet  total  head.  As  a  generating  plant,  each  unit  passes 
1.640  cfs  at  the  same  head 

SAN  LUIS  (  ANAL  (JOINT  FEDERAL  STATE 
EACH, ITY)  IS  a  concrete-lined  canal  102  miles  long,  with  a 
capacity  ranging  from  15,100  to  8,550  e  f.s^ _ 

DOS  AMIGOS  PUMPING  PLANT  (JOINT  FEDERAL 
STATF  I  A(‘ll  ITY),  17  miles  south  of  the  Eorehay.  is  a 
rclift  plant  in  the  San  l.uis  Canal,  The  plant  contains  six 
pumping  units,  each  capable  of  delivering  2.200  e  f  s  at  125 
feet  of  head 

( OALINGA  CANAL  (FEDERAL  FACILITY)  is  a  eon 
Crete  lined  canal  11,6  miles  in  length  with  a  capacity  of 
1,110  c.f  s 

PI  EASANT  VAI.I  EY  PUMPING  PLANT  (FL  DERAL 
FACILITY)  will  lift  water  180  feet  from  an  intake  channel 
leading  from  San  Luis  Canal  at  mile  74  Three  7.(KH)-.  three 
5,500  .  and  three  I.250-hp,  units  will  he  used  to  deliver 
1,140  c  f  s  into  Coalinga  Canal 

LOS  BANOS  AND  LITTLE  PANOCHE  DETENTION 
DAMS  AND  lOS  BANOS  AND  LITTLE  PANfXTHE 
RESERVOIRS  (JOINT  FEDERAL  STATF  FACILITHS) 
arc  features  required  to  protect  the  San  Luis  Canal  by  con¬ 
trolling  flows  of  streams  crossing  the  canal 

SAN  LUIS  DRAIN  (FEDERAL  FACILITY)  now  under 
construction,  will  be  a  concrete-lined  canal  extending  188 
miles  from  the  vicinity  of  Kettleman  City  to  the  lower  San 
Joaquin-Sacramento  Delta  The  drain  will  convey  and 
dispose  of  irrigation  return  flows  from  the  San  Luis  service 
area 

FRIANT  DIVISION 

FRIANT  DAM  AND  MU  LERTON  FAKE  are  located 
on  the  San  Joaquin  River,  hclow  a  drainage  area  of  1,650 
square  miles  Eriant  Dam  is  a  straight  concrete  gravity  type 
structure  519  feet  high  with  a  crest  length  of  5.488  feet  the 
reservoir  has  a  capacity  ot  520. 5(X)  acre  feet  It  controls  San 
Joaquin  River  flows,  provides  downstream  releases  to  meet 
requirements  above  Mendota  Pool,  and  provides  con¬ 
servation  storage  and  diversion  into  Madera  and  Friant  Kern 
Canals 

MADERA  CANAL  carries  water  northerly  Irom  Miller- 
ton  Lake  to  furnish  new  and  supplemental  supplies  to  lands 
in  Madera  ( Ounty.  The  canal  has  a  diversion  capacity  of 
I  .(X)0  c.f.s..  IS  56  miles  long,  with  a  maximum  bottom  width 
of  20  feet  and  a  water  depth  of  over  9  feet 

FRIANT  KERN  CANAL  carries  water  from  Millerton 
Lake  southerly  fur  supplemental  and  new  irrigation  supplies 
in  Fresno,  Tulare,  and  Kern  Counties.  The  canal  has  a 


capacity  ol  4.(K)0  cfs  Irom  Eriant  Dam  to  the  Kaweah 
River  The  canal,  152  iiiiles  long,  terminates  in  the  Kern 
River  about  4  miles  west  of  Bakersfield 

SAN  FKT.IPF  DINISION  LAuthorlzed  for  ('onstruetfiin) 

IHE  SAN  I  El  IPl  DIVISION  intiudes  Pacheco  Tun 
nel.  which  will  be  .ib<iut  10  miles  tong,  with  104  miles  of 
conveyance  facilities,  pumping  plants,  power  transmission 
facilities,  regulator  reservoirs,  and  distribution  facilities  An 
average  of  295.000  acre-feet  of  water  will  be  delivered  an 
nually  Irom  Central  Valley  Project  Sources  through  San  Luis 
Reservoir  and  Pacheco  tunnel 

FI  KCTRICAL  I  R  ANSMISSION  SYMFM 

THF  TRANSMISSION  SYSILM  consists  of  swit 
chyards.  high  voltage  lines,  and  substations  for  delivery  of 
power  to  project  pumps  and  lor  wholesale  disposal  of  excess 
power  with  approximately  1,144  eircuii -miles  of  250  kv  line 
The  backbone  of  the  system  consists  of  two  250  kv  circuits 
from  the  Shastii  T  rinity  Powerplant  complex  to  Tracy  Swit 
chyard.  three  25()  kv  circuits  from  the  Shasta-T  rinity  Power 
plant  complex  to  ITverta  Substation,  two  250  kv  circuits 
from  FIverta  Substation  Tracy  Switchyard,  plus  a  250  kv 
connection  between  f  olsom  Powcrplant  anil  Elvertii  Sub¬ 
station  The  system  is  connected  to  the  Northwest  by  the 
Malin  Round  Mountain  500  kv  line  and  the  Round  Moun 
tainT'otton wood  250  kv  line,  both  units  of  the  Pacific  Nor 
thw-est- Pacific  Southwest  Intertie 

CORPS  OF  F.N'fHNF.FRS  PROJECTS 

Buchanan  and  Hidden  Dams  and  Reservoirs,  and 
Marysville  Dam.  Powcrplant.  and  Reservoir,  arc  authorized 
for  construction  and  operation  by  the  Corps  of  I  ngineers. 
The  projects  will  be  financially-  integrated  with  the  (  entral 
\  alley  Project  with  the  Bureau  of  Reclamation  authorized  to 
sell  the  water  and  the  power  New  Mclones  Dam.  Power 
plant,  and  Reservoir  arc  authorized  for  construction  hy  the 
Corps  of  Engineers  The  Bureau  will  integrate,  operate,  and 
maintain  Ncw.McItmcs  as  a  unit  ol  (entral  Valley  Project 

IRRKiATIDN  PLAN 

Reservoirs  of  the  Central  S  alley  Projeet  are  coordinated 
in  their  operation  in  order  to  obtain  maximum  yields  and  to 
deliver  water  into  the  mam  river  channels  and  into  the  canals 
of  the  project  in  the  most  efficient  and  economical  manner 
Irrigation  and  municipal  water  is  delivered  from  the  main 
canals  in  accordance  with  long-term  contracts  negotiated 
with  irrigation  districts  -and  other  local  organizations  The 
distribution  of  water  from  the  main  canals  to  the  individual 
users  IS  the  responsibility  of  the  local  districts 

IRRIGATION  DISTRIBUTION  SYSTEMS  consist  of 
lateral  canals  and  pipe  systems  to  take  water  from  the  main 
canals  and  deliver  it  to  individual  farms  The  Bureau  of 
Reclamation  has  built  several  distribution  systems  and  is 
constructing  others  tor  the  water  users 

IRRHLXRIF  ACRES  IN  THF  PROJECT 

The  irrigable  acreage  ol  the  service  area  (d  the 
authorized  (  ential  N'alley  Project  is  approximately 
5, 757.000  acres  A  full  irrigation  water  supply  is  furnished  to 
new  lands  and  a  supplemental  supply  lor  presently  irrigated 
areas 

CIIARACTFR  OF  SOIL  IN  1RRI(;AKI.F.  AREAS 

Approximately  two  thirds  ol  the  soils  in  the  project  scr 
vice  area  are  recent  alluvial  deposits  suitable  for  a  wide 
variety  of  crops  The  remainder  of  the  alluvial  soils  have 
moderately  compacted  subsoils  which  somewhat  limit  crop 
adaptability  and  types  of  larniing  Residual  soils  ol  variable 
depths  are  found  in  the  small  areas  of  the  foothill  lands. 

AITITI  DF  OF  IRRM.AHI.F.  AREA 

The  irrigable  lands  are  below  elevations  of  500  feet,  ex 
cept  for  the  Sly  Park  Unit  with  an  elevation  of  around  2.5(K) 
feet  in  the  foothills 

FARM  water  RFOUIRF.MF.NI 

The  farm  irrigation  water  requirement  varies  to  some  ex 
tent  climatologically  but  principally  by-  crop  and  soil  types 
Under  good  irrigation  practices,  the  water  requirement  varies 
from  as  little  as  I  acre  foot  per  acre  lor  gram  to  as  much  as  7 
acre-feet  per  acre  tor  rice  The  farm  water  use  for  the  Central 
Valley  Project  averages  around  5  acre  feet  per  acre 

i.f.n(;tii  of  irrigation 

The  irrigation  season  extends  over  a  period  of  time  of 
from  6  to  10  months  The  total  growing  season  averages  over 
240  days 

ANNTAI.  RAINFALI 

Precipitation  throughout  the  Central  Valley  varies 
geographically,  seasonally,  and  annually  On  the  mam  valley 
floor,  rainfall  is  comparatively  light,  decreasing  from  an  an 
nual  normal  of  22  inches  at  Red  Bluff  to  6  inches  at  Baker¬ 
sfield. 

On  the  east  side  of  the  valley  is  the  ('ascadc  Range  and 
Sierra  Nevada,  the  precipitation  vanes  from  a  normal  annual 
of  80  inches  in  the  north  to  55  inches  in  the  south,  most  of 
which  falls  as  snow  above  the  5.100-  to  6.4(H)  foot  elevation. 
In  the  Coast  Range  precqMtatioii  is  less  than  in  the  Cascade 
Range  and  Sierra  Nevada  and  falls  almost  entirely  as  rain. 
Precipitation  varies  in  the  amount  from  year  to  year,  the 
maximum  some  5  5  times  the  minmiunr,  with  extremes  at 
more  than  7  times  the  minimum 

ran(;f:  OF  i  fmpf.rati  rf 

The  mam  valley  floor  has  warm  dry  summers  with  oc¬ 
casional  temperatures  exceeding  lOO''!  ,,  and  mild  winters 
with  minimum  temperatures  rarely  below  52‘’F  In  the  sunt 
mer,  surrounding  mountains  are  generally  warm  and  dry  hut 
in  the  winter,  particularly  in  the  (  ascade  Range  and  Sierra 
Nevada,  temperatures  drop  below  freezing 

The  average  annual  temperature  for  Sacramento  is  about 
60"  and  for  Fresno  about  6  5’  The  average  frost  free  period 
in  the  valley  is  about  9  months,  the  winter  months  are  mild 
with  an  average  of  less  than  15  days  when  minimum  tern 
peraturcs  are  below  52" 

PRINCIPAI  PRODICTS 

Of  the  220  different  crops  grown  on  Central  Valley 
farms,  the  pnncip.il  ones  are  field  crops — including  alfalfa, 
irrigated  pasture,  sugar  beets,  beans,  barley,  cotton,  and  rice, 
truck  crops— including  asparagus,  potatoes,  tomatoes, 
melons,  and  a  variety  ot  other  vegetables,  fruit  and  nuts — in 
eluding  grapes,  peaches,  plums,  prunes,  apricots,  pears, 
olives,  oranges,  almonds,  and  walnuts  Seed  crops — truck 
and  pasture — arc  rinsed  cxtcnsiscly  Prircticirlly  all  ol  these 
crops  except  for  some  barley,  almonds,  and  beans  arc  grown 
under  irrigation,  with  90  percent  of  the  gross  Lrrnr  income  of 
the  (  entral  Valley  Basin  from  irrigated  crops  The  produc¬ 
tion  of  livestock  for  beef  and  lor  dairy  products  is  also  very 
important  in  the  (  entral  Valley 

PRINCIPAI.  MARKFIS 

The  (  entral  Valley  crops  enjoy  a  wide  distribution  and 
arc  shipped  to  all  major  national  and  many  international 
markets  Eivcsiock.  dairy  products,  and  basic  field  crops  arc 
primarily  marketed  locally  as  these  markets  arc  increasing  as 
a  result  of  substantial  population  growth 
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APPENDIX  F  -  HYDROLOGY,  HYDRAULICS, 


AND  RESERVOIR  REGULATION 


1 •  General,  - 

Design  Memorandum  No.  2,  Hydrology,  approved  by  OCE  27  June  1972,  contains 
basic  hydrologic  data,  describes  development  of  the  standard  project  flood,  the 
spillway  design  flood,  freeboard  criteria,  wave  action,  and  other  hydrologic 
information  for  a  968,000  acre-foot  project  at  the  Browns  Valley  site.  The 
site  has  been  changed  to  Parks  Bar,  with  storage  of  916,000  acre-feet;  however, 
these  changes  had  little  effect  on  the  basic  hydrologic  data  presented  in 
Design  Memorandum  No.  2.  Variances  in  data  presented  in  Design  Memorandum 
No.  2  as  a  result  of  these  changes  and  recent  studies  are  described  in  this 
appendix. 

2 .  Topographic  features.  - 

The  Yuba  River  drains  a  portion  of  the  western  slope  of  the  Sierra  Nevada 
in  North  Central  California.  The  drainage  area  is  1,350  square  miles  at  the 
mouth  and  1,296  square  miles  at  the  Marysville  (Parks  Bar)  damsite.  The  basin 
ranges  in  elevation  from  60  feet  msl  at  its  mouth  to  a  maximum  of  9,000  feet 
msl.  The  mountain  portion  of  the  basin  is  drained  by  the  North,  Middle  and 
South  Yuba  Rivers  which  flow  in  deep  parallel  canyons.  These  tributaries  join 
above  the  Marysville  damsite  to  form  the  main  stem  Yuba  River  which  flows  across 
the  valley  floor  and  is  tributary  to  the  Feather  River  near  the  city  of 
Marysville.  A  general  map  of  the  basin  is  presented  in  Figure  F-1 . 
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3.  Precipitation.  - 


Normal  precipitation  varies  widely  across  the  Yuba  River  basin,  ranp,ing 
from  a  low  of  about  20  inches  on  the  valley  floor  to  over  90  inches  at  higher 
elevations.  Normal  monthly  and  annual  precipitation  amounts  for  three  stations 
typical  of  the  basin  are  given  in  the  following  tabulation: 


Month  : 

Marysville  : 

Kiev.  62  ft.  : 

Camptonville  R.  S . 
Kiev.  2,755  ft. 

:  Bowman 

:  Elev.  5, 

Dam 

347  ft. 

Inches 

;  %  : 

Inches 

:  % 

:  Inches 

;  % 

Jul 

.01 

0.1 

.03 

0. 1 

.16 

0.2 

Aug 

.02 

0.1 

.04 

0.1 

.  13 

0.2 

Sep 

.23 

1.1 

.57 

1.0 

.74 

1.1 

Oct 

1.13 

5.5 

3.39 

5.7 

3.83 

5.8 

Nov 

2.03 

9.9 

6.36 

10.6 

6.62 

10.0 

Dec 

3.88 

18.8 

10.63 

17.8 

10.82 

16.3 

Jan 

3.99 

19.4 

11.63 

19.4 

12.48 

18.8 

Feb 

3.86 

18.7 

10.06 

16.8 

11.45 

17.3 

Mar 

2.68 

13.0 

8.42 

14.1 

10.13 

15.3 

Apr 

1.74 

8.4 

4.95 

8.3 

5.15 

7.8 

May 

.80 

3.9 

2.91 

4.8 

3.61 

5.4 

Jun 

.22 

1.1 

.77 

1.3 

1.23 

1.8 

Total 

20.59 

100.0 

59.76 

100.0 

66.35 

100.0 

The  greater  part  of  the  precipitation  occurs  from  October  through  April, 
with  maximum  amounts  during  December,  January,  February,  and  March.  A  large 
portion  of  the  precipitation  in  the  Yuba  River  watershed  falls  in  the  form  of 
snow  in  the  winter  and  melts  during  the  spring  and  early  summer.  Typical  flood 
producing  storms  may  last  for  several  days  and  are  generally  composed  of  a 
rapid  succession  of  several  individual  storms  which  combine  to  produce  high 
intensity  peak  flows  on  all  streams  In  the  basins. 
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4. 


Streamf low. 


Streamflow  records  are  available  for  10  US  Geological  Survey  stream  gaging 
stations  located  within  the  Yuba  River  basin.  The  annual  unimpaired  (full 
natural)  runoff  of  the  Yuba  River  below  Smartville,  Including  Deer  and  Dry  Creeks 
averages  2,274,000  acre-feet  and  has  ranged  from  a  maximum  of  4,544,000  acre- 
feet  in  water  year  1907  to  a  minimum  of  603,000  acre-feet  in  water  year  1924. 

The  annual  impaired  runoff  at  Marysville  averages  1,850,000  acre-feet. 

Natural  streamflow  conditions  of  the  Yuba  River  have  been  modified  by  small 
storage  reservoirs,  numerous  power  canals,  and  diversions  for  irrigation. 

These  regulatory  units  reduce  peak  flows,  change  the  monthly  distribution  of 
runoff,  and  reduce  the  annual  volume  reaching  the  Marysville  gage.  These 
effects  are  apparent  during  low  flow  periods,  but  major  storm  runoff  is  not 
appreciably  affected  by  these  upstream  regulations.  Average  monthly  runoff 
at  the  Marysville  gaging  station  for  the  period  1944  through  1969  is  summar¬ 
ized  below: 


Month 


Flow 

1 ,000  acre-feet 


Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 


28 

58 

120 

203 

241 

277 

318 

328 

176 

61 

22 

18 


Total 


1 ,850 
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5. 


Flood  characteristics. 


Snowmelt  floods  are  not  a  problem  in  the  Yuba  River  basin  because  channel 
capacities  far  exceed  maximum  snowmelt  runoff  rates.  Maximum  floodflows  occur 
between  the  months  of  November  and  April  and  are  the  result  of  direct  runoff 
from  intense  rainfall,  which  may  be  augmented  by  melting  snow.  The  largest 
recorded  flood  discharge  on  the  Yuba  River  at  the  Marysville  gage  occurred 
in  December  1964  with  a  peak  flow  of  180,000  cfs.  This  storm  also  produced 
the  largest  recorded  flood  discharge  for  the  North  Yuba  River  at  Bullards 
Bar  Dam  where  the  peak  flow  was  91,700  cfs.  The  Yuba  River  basin  has 
experienced  relatively  frequent  flooding  during  the  last  150  years.  The 
estimated  and  observed  peaks  and  volumes  for  several  recent  major  floods 
are  shown  in  the  next  tabulation. 


Location 

:  Date  of  : 

:  flood  : 

Peak  flow 
cfs 

:  120- 
:  inches 

■hour  volume 
:  acre-feet 

North  Yuba  River  below 

Nov  1950 

47,000 

8.24 

213,900 

New  Bullards  Bar  Dam 

Dec  1955 

87,000 

Est . 

13.23 

343,400 

Oct  1962 

39,500 

Est . 

4.87 

126,400 

Feb  1963 

83,000 

Est . 

7.64 

198,300 

Dec  1964 

91,600 

13.94 

362,000 

Jan  1970 

56,000 

11.85 

309,400 

Yuba  River  at 

Nov  1950 

109,000 

7.27 

430,100 

Englebrlght  Dam 

Dec  1955 

148,000 

10.53 

619,500 

Oct  1962 

91,700 

4.33 

254,800 

Feb  1963 

150,000 

7.24 

426,000 

Dec  1964 

171,000 

13.48 

797,000 

Jan  1970 

94,000 

8.33 

492,000 

Yuba  River  at 

Nov  1950 

78,800 

5.32 

380,000 

Marysville 

Dec  1955 

160,000 

9.70 

692,000 

Oct  1962 

- 

- 

- 

Feb  1963 

146,000 

5.97 

426,400 

Dec  1964 

180,000 

11.59 

818,000 

Jan  1970 

106,000 

7.72 

551,000 
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6.  Flood  plain,  - 


The  Yuba  River  enters  the  Feather  River  flood  plain  below  Daguerre 
Point  Dam.  The  flood  plain,  which  is  the  area  that  has  been  or  is  susceptible 
to  flooding  by  the  Feather  River  and  its  tributaries,  is  estimated  to  encompass 
337,000  acres  and  extends  from  where  the  Feather  River  leaves  the  Sierra 
foothills  at  Oroville  to  its  confluence  with  the  Sacramento  River  at  Verona, 

66  miles  downstream.  The  Yuba  River  joins  the  Feather  River  at  Marysville, 

28  miles  above  its  confluence  with  the  Sacramento  River.  Although  existing 
land  use  is  primarily  agricultural,  about  40  percent  of  the  total  population 
of  Yuba,  Sutter,  and  Butte  Counties  is  situated  in  the  flood  plain.  The  main 
urban  centers — Marysville,  Yuba  City,  part  of  Oroville,  Linda,  Olivehurst, 
Biggs,  Gridley,  and  Live  Oak — are  located  in  the  flood  plain. 

Most  of  the  flood  plain  of  the  Feather  and  Yuba  Rivers  is  protected  by 
levees  constructed  or  improved  by  the  Corps  of  Engineers  as  part  of  the 
Sacramento  River  Flood  Control  Project;  these  levees  have  a  minimum  of  3  feet 
of  freeboard  at  the  design  flow.  There  is  an  unprotected  area  of  flood  plain 
on  the  left  bank  of  the  Feather  River  upstream  of  Honcut  Creek.  There  is 
also  an  unprotected  area  where  Jack  and  Simmerly  Sloughs  join  the  Feather 
River;  floodwater  backs  up  these  sloughs  and  spills  over  onto  the 
surrounding  land.  The  rest  of  the  Feather  River  floodway  is  confined 
between  project  levees.  The  levee  design  capacity  for  each  flood  reach  in 
the  Feather  River  floodway  is  shown  in  the  next  tabulation. 
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Reach 


Design  Capacity,  cf s 


Feather  River  above  Yuba  River  210,000 

Feather  River  below  Yuba  River  300,000 

Feather  River  at  mouth  320,000 

The  Yuba  River  floodway  Is  confined  by  levees  on  both  banks,  but  the 
area  between  the  levees  is  quite  extensive  except  at  Marysville.  Marysville 
Itself  Is  protected  by  a  high  ring  levee.  The  floodway  capacity  In  the 
lower  4-1/2  miles  of  the  Yuba  River  Is  affected  by  backwater  from  the  Feather 
River  and  is  120,000  cfs  under  conditions  of  high  flow  In  the  Feather  River. 

Under  present  conditions,  Yuba  River  flows  exceed  design  levee  capacity 
(except  the  Marysville  ring  levee)  about  once  In  70  years  on  the  average,  and 
high  flows  In  the  Feather  River  below  the  Yuba  River  exceed  design  levee 
capacity  about  once  In  200  years.  In  the  upstream  tributary  areas,  runoff 
accumulates  rapidly,  and  the  floods  produced  are  of  high  Intensity,  but  of 
relatively  short  duration.  Flood  velocities  are  high,  and  damages  to  roads, 
bridges,  and  improvements  along  the  rivers  are  severe.  In  the  lower  stream 
reaches,  velocities  decrease  with  the  decrease  In  stream  gradient. 

7.  Flood  conditions.  - 

The  most  destructive  flood  of  record  on  the  Yuba  River  occurred  in  the 
20-day  period  between  21  November  and  10  December  1950.  The  flood  peak  of 


F-6 


21  November  caused  a  break  along  the  south  bank  of  the  Yuba  River  near 
Hammonton,  with  widespread  flooding  extending  west  to  the  east  levee  of  the 
Feather  River  and  south  to  the  Bear  River,  About  43,200  acres  were  inundated, 
including  18,000  acres  west  of  Highway  70,  The  total  loss  due  to  this  flood 
was  over  $4  million,  of  which  $3,620,000  was  below  Harry  L.  Englebright  Dam. 

The  most  destructive  flood  on  the  Feather  River  occurred  in  December 
1955,  before  the  construction  of  Oroville  or  New  Bullards  Bar  Dams.  The 
maximum  floodflows  occurred  at  about  the  same  time  on  the  Feather  and  Yuba 
Rivers.  This  flood  inundated  about  100,000  acres,  including  2,000  acres  in 
Yuba  City.  The  remainder  of  the  flooding  was  on  developed  agricultural  land, 
including  suburban,  commercial,  and  industrial  developments.  The  flood 
caused  the  evacuation  of  about  30,000  people,  flooded  3,300  homes,  disrupted 
normal  community  activities  for  several  months,  drowned  6,000  head  of 
livestock,  and  caused  the  loss  of  38  human  lives.  Damage  totalled  in  excess 
of  $50  million. 

The  peak  flow  at  the  Oroville  Dam  site  in  1964  exceeded  the  1955  peak 
flow;  however,  the  partially  completed  Oroville  Dam  reduced  the  peak  to  less 
than  the  1955  peak,  preventing  an  estimated  $30,000,000  in  damages  considering 
levee  failure  probabilities  or  $1,800,000  without  levee  failure.  Other 
large  floods  occurred  in  1907,  1909,  1928,  1937,  1940,  and  1942. 

Information  on  peak  flows  and  volumes  of  recent  major  floods  for  the 
Yuba  River  are  presented  in  the  tabulation  in  paragraph  5. 
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The  most  critical  flood  situation  in  the  Marysville-Yuba  City  area 

would  occur  when  there  is  a  flood  of  the  magnitude  of  the  standard  project 
flood  on  the  Yuba  River  concurrently  with  high  flows  in  the  Feather  River. 

When  the  Feather  River  flow  at  Yuba  City  is  high,  the  combined  flow  of  the 
Yuba  and  Feather  Rivers  may  also  exceed  the  capacity  of  the  lower  Feather 
River  floodway.  For  these  reasons  the  flood  protection  system  for  the 
Feather-Yuba  Rivers  flood  plain  is  managed  as  a  single  system. 

Flooding  in  the  Marysville-Yuba  City  area  is  affected  by  the  operation 
of  two  reservoirs  for  flood  control:  Oroville  Dam  on  the  Feather  River,  with 
750,000  acre-feet  of  flood  storage  reservation,  and  New  Bullards  Bar  Dam  on 
the  North  Yuba  River,  with  a  flood  storage  reservation  of  170,000  acre-feet. 
These  reservoirs  are  operated  for  flood  control  under  an  interim  coordinated 
operating  procedure.  Because  Oroville  Dam  outflows  are  reduced  when  coincident 
high  flows  in  the  Yuba  River  are  anticipated,  the  SPF  cannot  be  controlled  at 
Oroville  Reservoir.  New  Bullards  Bar  Dam  controls  runoff  from  only  36  percent 
(487  sq.  miles)  of  the  Yuba  River  basin  drainage  area  and  has  no  control  over 
flows  in  the  Middle  and  South  Yuba  Rivers.  It  is,  therefore,  operated  to 
delay  the  peak  flows  on  the  North  Yuba  River  until  the  peak  flows  on  the  other 
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tributaries  have  passed  through  the  lower  Yuba  River.  The  New  Bullards  Bar 
design  operating  procedure  limits  outflows,  insofar  as  possible,  to  those  not 
causing  flows  in  the  Yuba  River  at  Marysville  to  exceed  120,000  cfs;  however, 
the  location  of  New  Bullards  Bar  Dam  is  such  that  it  cannot  confine  flows  in 
the  lower  Yuba  and  Feather  Rivers  to  nondamaging  rates  under  severe  flood 
conditions. 

Downstream  channel  capacities.  - 

The  flow  that  can  be  safely  conveyed  in  the  Yuba  River  downstream  from  the 
Marysville  Lake  depends  on  the  condition  of  the  levees  and  channel  and  the 
backwater  effect  from  coincident  flow  in  the  Feather  River.  The  Yuba  River 
levees  have  a  design  capacity  of  120,000  cfs  with  high  Feather  River  backwater 
conditions.  (Levees  of  the  Sacramento  River  Flood  Control  Project  are  designed 
to  have  a  minimum  of  3  feet  of  freeboard  at  the  design  flow.) 

The  December  1955  flood,  which  had  a  peak  flow  in  the  Yuba  River  of 
160,000  cfs  at  the  Marysville  gage,  concurrent  with  high  stages  and  subsequent 
levee  failure  on  the  Feather  River,  did  not  cause  failure  of  Yuba  River  levees, 
but  did  encroach  into  the  levee  freeboard.  In  December  1964  the  Yuba  River  at 
Marysville  had  a  peak  flow  of  180,000  cfs  at  a  time  when  stages  in  the  Feather 
River  were  low,  and  this  flood  peak  was  passed  without  encroachment  into 
design  freeboard.  In  addition  to  the  difference  in  stages  for  these  two  floods 
due  to  the  difference  in  concurrent  Feather  River  flows,  there  was  a  difference 
in  stage  due  to  clearing  of  the  Feather  River  channel  below  the  Yuba  River 
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following  the  1955  flood.  Also,  in  1964  there  was  some  delay  In  Foithor  River 
flows  reaching  the  Yuba  River  due  to  detention  of  Feather  River  floodflows  in 
the  then  partially  completed  Oroville  Dam. 

Levee  design  capacities,  which  are  the  maximum  nondamaging  flows  that  can 
be  conveyed  by  the  levee  systems,  are  shown  in  the  following  tabulation. 

Reach  Design  Capacity,  cfs 


Yuba  River  at 

mouth 

120,000 

Feather 

River 

above 

Yuba 

River 

210,000 

Feather 

River 

below 

Yuba 

River 

300,000 

Feather 

River 

at  mouth 

320,000 

9.  Project  design  floods.  - 

a.  Standard  project  flood.  -  The  approved  standard  project  flood  for 
the  Yuba  River  at  Marysville  damsite  has  a  peak  flow  of  230,000  cfs  and  a 
5-day  volume  of  957,000  acre-feet.  A  flood  operation  for  routing  this  flood 
through  Marysville  Lake  is  shown  on  Figure  F-2 .  The  peak  outflow  resulting 
from  the  flood  routing  is  120,000  cfs  with  a  maximum  pool  elevation  of  559.7 
feet  msl.  This  routing  reflects  the  combined  system  operation  of  Oroville, 
Marysville,  and  New  Bullards  Bar  lakes. 

b.  Spillway  design  flood.  -  A  synthetic  flood  based  on  a  72-hour 
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probable  maximum  precipitation  of  33.03  inches  augmented  by  5.86  inches  of 
water  equivalent  snowmelt  was  used  for  spillway  design  purposes.  The 
resultant  flood  hydrograph  has  a  peak  inflow  of  460,000  cfs  and  a  5-day  volume 
of  1,904,000  acre-feet.  A  preliminary  routing  of  this  flood  through  the 
reservoir  gave  a  peak  outflow  of  460,000  cfs  and  a  maximum  storage  of  950,000 
acre-feet.  Hydrographs  of  inflow,  outflow,  and  reservoir  storage  are  shown 
on  Figure  F-3. 

10*  Flood  frequency.  - 

Flow  frequency  curves  were  developed  for  Yuba  River  at  mouth,  Feather 
River  below  mouth  of  Yuba  River,  Feather  River  at  mouth,  and  Feather  River 
below  Oroville  Dam;  they  are  shown  on  Figures  F-4,  F-5,  F-6,  and  F-7 , 
respectively.  For  each  index  point,  curves  for  three  conditions  were 
developed  as  follows:  (a)  unregulated  and  confined  by  levees;  (b)  present 
conditions  (with  New  Bullards  Bar  and  Oroville  Reservoirs  operating  for 
flood  control);  and  (c)  project  conditions  (with  New  Bullards  Bar, 

Oroville,  and  Marysville  Reservoirs  operating  for  flood  control) .  In 
addition,  curves  for  Feather  River  were  developed  with  and  without  levee 
breaks  on  Yuba  River. 

11.  Flood  control  space  and  operation.  - 

a.  Previous  space  determinations .  -  Preauthorization  investigations 
indicated  that  400,000  acre-feet  of  main-stem  flood  control  storage  space 
on  the  Yuba  River  was  required  to  control  the  standard  project  flood.  A 
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maln«>8tem  equivalent  space  of  140,000  acre-feet  is  provided  by  the  170,000 
acre-feet  flood  control  space  in  New  Bullards  Bar  Lake,  with  the  remaining 
260,000  acre-feet  of  flood  control  space  to  be  Included  in  the  Marysville 
Lake  project.  Results  of  a  subsequent  study  were  presented  in  Design 
Memorandum  No.  2,  "Hydrology,**  revised  April  1971.  In  DM  No.  2,  floods 
resulting  from  the  standard  project  storm  occurring  on  wet  ground  and  on 
dry  ground  were  routed  through  the  New  Bullards  Bar-Marysville  (Browns 
Valley  site)  system.  Essentially  no  Yuba-Feather  River  coordinated  system 
operation  was  considered  at  that  time,  and  all  of  the  routings  were  based 
on  coincident  flows  in  the  Feather  River  which  limited  the  objective  flow 
in  the  Yuba  River  to  120,000  cfs.  Additionally,  achievement  of  optimum 
objective  releases  was  assumed  to  average  80  percent.  The  routings  indicated 
242,000  acre-feet  and  166,000  acre-feet  of  flood  control  reservation  would 
be  required  in  Marysville  Lake  to  control  a  standard  project  storm  under 
wet  and  dry  ground  conditions,  respectively.  It  should  be  noted  that  the 
Marysville  preliminary  flood  control  diagram  required  that,  with  antecedent 
wet  ground  conditions,  the  full  flood  control  reservation  be  available  at 
the  beginning  of  the  standard  project  flood.  However,  with  dry  ground 
conditions,  only  160,000  acre-feet  of  flood  control  reservation  was 
required  at  the  start  of  the  flood,  resulting  in  the  maximum  pool  elevation 
slightly  exceeding  the  top  of  the  flood  pool. 

b.  Current  space  det erminat ions .  -  In  order  to  obtain  standard  project 
flood  protection  within  the  combined  Feather-Yuba  River  basin,  it  is  necessary 
to  coordinate  flood  control  operation  of  Oroville,  Marysville,  and  New 
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Bullards  Bar  Lakes*  Consequently,  a  coordinated  system  analysis  of  these 
three  impoundments  was  considered  necessary  to  provide  a  logical  approach 
to  the  determination  of  the  flood  control  reservation  for  Marysville  Lake. 

The  HEC-5  computer  program  "Reservoir  System  Operation  for  Flood  Control" 
was  used  to  evaluate  the  standard  project  flood  requirements  in  the  combined 
Feather-Yuba  basin*  The  HEC-5  program  uses  a  method  of  index  levels  for 
each  reservoir  to  determine  priority  of  releases  to  keep  in  the  system  in 
balance,  if  possible.  (A  system  is  considered  "in  balance"  when  all  the 
reservoirs  are  at  the  same  index  level.)  The  system  study  showed  that 
240,000  acre-feet  of  flood  space  would  be  required  on  the  Yuba  River. 

The  objective  flows  are  those  listed  in  paragraph  8.  With  an  80 
percent  objective  flow  achievement  assumed  for  the  critical  Feather 
River  reach  below  Yuba  River,  the  adjusted  control  flows  were: 

Reach  Limiting  Discharges,  cfs 

Feather  below  Oroville  150,000 

Yuba  River  at  mouth  120,000 

Feather  River  below  Yuba  River  240,000 

The  uncontrolled  local  flows  below  the  operating  reservoirs  were  increased 
by  25  percent  to  account  for  forecasting  error  when  determining  project  releases. 
Project  conditions  include  Oroville,  Marysville,  and  New  Bullards  Bar  Lakes 
operating  with  750,000  acre-feet,  240,000  acre-feet,  and  170,000  acre-feet, 
respectively,  for  flood  control.  Preproject  conditions  are  represented  by 
Oroville  and  New  Bullards  Bar  Lakes  operating,  with  the  same  flood  control 
storages  listed  above,  but  without  Marysville  Lake.  Both  Feather  and  Yuba 
River  centerings  of  the  standard  project  storm  were  analyzed  for  preproject 
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conditions.  The  Yuba  River  centering  produced  the  more  critical  preproject 
condition  for  the  ^Feather  River  below  the  mouth  of  the  Yuba"  and  "Yuba  River 
at  mouth"  index  points  and  was  used  for  further  studies.  For  floods  greater 
than  the  SPF,  the  Feather  River  centering  was  critical.  Oroville  Reservoir 
alone  (without  additional  Yuba  River  storage)  was  not  able  to  control  to  flow 
objectives  on  the  Feather  River  below  the  mouth  of  the  Yuba  River.  Figure 
F-2  displays  the  results  for  the  Yuba  River  centering  routings  for  preproject 
and  project  conditions. 

c.  Space  requirements  for  alternative  projects.  -  In  order  to  obtain 
standard  project  flood  protection  with  alternative  projects,  the  following 
flood  control  reservations  would  be  required. 


Alternatives 


Required  flood  control 
space  (ac-ft) 


Parks  Bar  single-purpose  flood  control 

(Yuba  River  Dam  only)  _1/  280,000 
Browns  Valley  multipurpose  240,000 
Browns  Valley  single-purpose  flood  control  301,000 
EQ  plan  -  Yuba  River  dam  only  (Parks  Bar)  V  260,000 
Narrows  260,000 


Excludes  Dry  Creek, 


d.  Seasonal  flood  control  space  requirements.  -  To  maximize  the 
beneficial  use  of  lake  storage,  flood  control  space  would  be  reserved  only  as 
needed  during  periods  of  high  runoff  potential  within  the  storm  season.  The 
seasonal  storm  potential  has  been  related  to  latitude  and  to  10-year  storm 
precipitation  in  "Reservoir  Operation  Criteria  for  Flood  Control,  Sacramento- 
San  Joaquin  Valley,  California,"  dated  October  1959.  Considering  generalized 
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criteria  in  that  report  and  the  large  floods  that  have  occurred  in  the  Yuba 
River  and  adjoining  basins,  it  was  determined  that  the  full  flood  control 
reservation  should  be  available  from  1  December  through  21  March.  Because 
of  the  downstream  channel  capacities,  upstream  flood  control  space  in  New 
Bullards  Bar  Lake,  and  the  diminishing  storm  potential,  it  was  determined 
that  no  flood  control  space  would  be  required  in  Marysville  Lake  between 
21  May  and  31  August,  as  shown  on  the  preliminary  Flood  Control  Diagram 
Figure  F-8#  Ground  wetness  index  parameters  (a  measure  of  the  runoff  potential 
of  the  area  above  Marysville  Lake)  are  incorporated  into  the  preliminary  flood 
control  diagram  to  further  the  beneficial  use  of  lake  storage.  A  study  of 
the  ground  conditions  preceding  the  largest  floods  of  record  in  the  Yuba 
River  basin  indicated  that  a  ground  wetness  index  of  not  less  than  20.0 
would  precede  standard  project  flood  wet  ground  conditions,  and  that  an  index 
of  not  more  than  8.0  would  precede  standard  project  flood  dry  ground  conditions. 
Consequently,  these  indexes  appear  on  Figure  F-8  and  alter  the  flood  control 
reservation  required  according  to  antecedent  ground  wetness  conditions.  The 
end  of  month  required  flood  control  space  at  Marysville  Lake,  as  determined 
from  the  Flood  Control  Diagram,  for  water  years  1895  through  1971  is  shown  on 
Figure  F-9. 

e.  Conservation  operation.  -  Operation  for  conservation  would  be  as 
follows: 


(1)  All  inflow  in  excess  of  the  releases  necessary  to  fulfill 
downstream  conservation  rights  to  streamflow  (including  rights  to  diversion 
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of  flow  from  the  Sacramento-San  Joaquin  Delta)  and  releases  required  for 
fish  would  be  stored,  to  the  extent  that  conservation  space  in  the  lake  is 
available,  when  there  is  excess  water  in  the  Delta. 

(2)  Releases  of  water  stored  for  conservation  purposes  would  be 
determined  on  a  day-to-day  basis  by  the  U.S.  Bureau  of  Reclamation  unless 
release  is  required  for  flood  control  purposes. 

f.  Examples  of  operation.  -  Routings  of  the  December  1955  and  December 
1964  floods  through  Marysville  and  New  Bullards  Bar  Reservoirs  are  shown 

on  Figures  F-10  and  F-11.  These  routings  are  made  with  the  limiting  project 
levee  design  flow  in  Yuba  River  of  120,000  cfs.  Figure  F-12  displays 
graphically  the  simulated  conservation  operation  (from  1895  through  1971) 
and  Figure  F-13  displays  reservoir  stages  for  the  same  period,  based  on  a 
monthly  operation  study  made  by  the  U.S.  Bureau  of  Reclamation.  Reservoir 
storage  frequency  and  maximum  annual  pool  elevation  frequency  data,  based 
on  the  monthly  hypothetical  operation  studies,  are  shown  on  Figures  F-14  and 
F-15.  Stage  duration  curves  are  shown  on  Figure  F-16. 

g.  Responsibility  for  operation.  -  Marysville  Lake  would  be  operated  by 
the  U.S.  Army  Corps  of  Engineers,  and  would  be  under  the  jurisdiction  of  the 
District  Engineer,  Sacramento,  California.  The  physical  operation  of  the 
lake,  under  the  supervision  of  the  Construction-Operations  Division,  would 

be  accomplished  by  full  time  damtenders.  The  functional  operation  of  the 
lake  to  meet  project  objectives  as  a  part  of  the  Feather-Yuba  River  system 
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would  be  accomplished  under  the  supervision  of  the  Engineering  Division, 
Reservoir  Control  Section. 

12#  Hydraulic  design.  - 

Functional  criteria  considered  in  the  hydraulic  design  of  the  outlet 
works  and  spillway  at  the  Parks  Bar  site  included  objective  flow 
requirements  for  irrigation  and  power  generation,  reservoir  regulation 
requirements  for  control  of  the  standard  project  flood,  and  safe  passage 
of  the  probable  maximum  flood  (PMF) ,  downstream  temperature  requirements 
for  fishery  and  irrigation  use,  emergency  drawdown  requirements,  and 
diversion  during  construction.  The  following  is  a  summary  of  pertinent 
hydraulic  criterion  for  design,  with  a  wore  detailed  discussion  of  the 
hydraulic  design,  including  emergency  drawdown  and  model  studies, 
contained  in  Appendix  L,  Basis  of  Design. 

a.  Yuba  River  main  dam.  -  The  spillway  design  was  based  on  a 
total  release  capability  of  100,000  cfs  at  the  bottom  of  flood  control 
pool  (elevation  520.7  feet);  a  maximum  surcharge  of  5  feet  above  gross 
pool  (elevation  560  feet)  during  passage  of  the  PMF,  and  a  maximum 
energy  flux  entering  the  stilling  basin  of  less  than  75,000  horsepower 
per  foot  of  width.  The  spillway  stilling  basin  was  designed  for  a 
maximum  discharge  of  450,000  cfs,  the  maximum  outflow  during  the  PMF. 
Outlet  works  in  the  spillway  section  were  designed  to  meet  the  maximum 
irrigation  and  water  rights  release  of  4,400  cfs  at  pool  elevation 
428  feet  and  to  meet  the  downstream  water  temperature  requirements,  in 
the  event  that  releases  through  the  power  facilities  are  curtailed. 
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b#  Dry  Creek  dam#  -  Emergency  drawdown  criteria  was  the  controlling 


criterion  for  design  of  the  outlet  works  at  the  Dry  Creek  dam  when  the 
pool  elevation  is  below  the  connecting  channel  (elevation  400  feet)*  The 
outlet  works  would  also  serve  to  provide  passage  of  flows  during  construction 
and  to  provide  a  small  sustained  flow  (minimum  10  cfs)  for  stream 
maintenance* 

c*  Afterbay  dam*  -  The  afterbay  dam  and  spillway  for  Stage  I  of  the 
project  were  designed  for  operation  of  a  1,350  MW  pumped-storage  powerplant, 
with  a  gross  pool  elevation  of  248  feet,  a  maximum  discharge  of  450,000 
cfs,  and  a  maximum  surcharge  of  5  feet*  The  afterbay  dam  and  spillway 
would  require  minimum  modification  for  Stage  II  of  the  project  to  provide 
storage  for  operation  of  a  2,250  MW  pumped->storage  powerplant*  Design 
of  the  outlet  works  was  based  on  a  downstream  release  of  4,400  cfs  at 
minimum  pool  elevation  193  feet,  and  the  capability  of  draining  the 
afterbay  to  elevation  170  feet*  In  the  event  the  outlet  works  were 
temporarily  out  of  service,  irrigation  releases  could  be  made  through 
the  afterbay  powerplant  or  by  cracking  one  of  the  afterbay  spillway  gates* 
With  the  latter,  gaging  and  control  of  releases  would  be  less  precise 
but  would  suffice  for  limited  operation* 

d*  Emergency  drawdown*  -  The  emergency  drawdown  analysis  was  based 
on  criteria  presented  in  ER  1110-2-50,  "Low  Level  Discharge  Facilities 
for  Drawdown  of  Impoundments,"  dated  8  May  1975*  Starting  storage  for 
drawdown  was  taken  at  the  top  of  spillway  gates,  elevation  562  feet* 

Inflow  during  drawdown  was  based  on  the  average  flow  of  the  highest 
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consecutive  4-month  historical  period:  4,881  cfs  for  the  Yuba  River  and 
250  cfs  for  the  Dry  Creek  arm.  Drawdown  was  to  be  accomplished  in  a 
4-month  period  with  the  spillway  and  outlet  works  capable  of  reducing 
the  Yuba  River  arm  storage  by  90  percent  (to  elevation  337  feet)  and 
the  Dry  Creek  arm  storage  by  90  percent  (to  elevation  371  feet) . 

Discharge  was  based  on  releases  through  the  spillway  and  power 
facilities  above  spillway  crest  elevation  504  feet,  releases  through 
the  power  facilities  and  outlet  works  in  the  spillway  section  below 
elevation  504  feet,  and  releases  through  the  Dry  Creek  outlet  works 
below  the  elevation  of  the  connecting  channel  (elevation  400  feet). 
Maximum  release  during  the  drawdown  was  held  to  120,000  cfs,  the  design 
capacity  for  the  downstream  levees.  The  time  required  for  drawdown  to 
90  percent  of  the  main  dam  storage  was  10  days,  and  the  time  required 
to  achieve  90  percent  drawdown  of  the  Dry  Creek  storage  was  117  days 
(110  days  were  required  to  drawdown  Dry  Creek  storage  from  elevation 
400  feet  to  elevation  371  feet),  as  shown  on  Figure  F-20.  Approximately 
90  percent  of  the  afterbay  storage  Is  above  spillway  crest  elevation, 

193  feet;  therefore,  drawdown  of  the  afterbay  dam  can  be  achieved  within 
the  required  time  period. 

13.  Reservoir  regulation.  - 

a.  General.  -  Marysville  Lake  would  have  a  gross  capacity  of  916,000 
acre-feet.  Of  that  capacity,  a  maximum  of  240,000  acre-feet  would  be 
reserved  during  the  flood  season  for  coordinated  operation  with  170,000 
acre-feet  of  storage  space  in  the  upstream  New  Bullards  Bar  Lake  for 
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control  of  floods  originating  in  the  Yuba  River  basin,  and  with  750,000 
acre-feet  of  storage  space  in  Oroville  Lake  for  control  of  floods  on  the 
Feather  River.  The  Marysville  Lake  flood  control  space  would  be  kept 
available,  as  required,  in  accordance  with  a  plan  of  operation  designed 
to  meet  the  following  coordinated  system  objectives  for  flood  control 
within  the  Feather-Yuba  basin. 

(1)  Except  as  may  be  required  by  the  respective  emergency 
spillway  release  diagrams,  releases  from  Oroville  Lake  would  not  exceed 
150,000  cfs,  and  the  releases  from  Marysville  Lake  would  not  exceed 
120,000  cfs. 

(2)  Flows  in  the  Feather  River  below  the  mouth  of  the  Yuba 
River  would  not  exceed  300,000  cfs. 

Detailed  instructions  for  operation  of  Marysville  Lake  in  conjunction 
with  New  Bullards  Bar  and  Oroville  Lakes  will  be  presented  in  the 
Reservoir  Regulation  Manual, 

b.  Limitations  on  releases.  -  It  is  concluded  that  Marysville  outflows 
should  be  limited  to  levee  design  capacity  of  120,000  cfs  when  Feather 
River  flows  are  high,  since  the  successful  operation  of  Marysville 
requires  the  coordination  of  reservoir  releases  by  three  different 
operating  agencies.  Limiting  the  Marysville  releases  to  120,000  cfs 
will  minimize  the  possibility  of  operating  error  and  provide  a 
practical  operating  plan. 
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Since  damage  occurs  within  the  project  levees  on  the  Yuba  River, 
releases  from  Marysville  Lake  would  be  limited  to  inflow  quantities  already 
reached  or  exceeded  during  a  flood.  Unless  emergency  spillway  releases 
are  required,  changes  in  releases  from  the  project  would  be  gradual  in  order 
to  permit  orderly  evacuation  of  people,  personal  property,  and  livestock 
in  advance  of  rising  water.  After  extended  periods  of  bankfull  flows, 
releases  would  be  reduced  gradually  to  avoid  or  minimize  riverbank  caving. 

A  limited  rate  of  change  in  release  of  10,000  cfs  in  any  2-hour  period 
is  considered  to  be  reasonable  and  has  been  used  in  all  operation  studies. 
The  emergency  spillway  release  diagram  would  be  developed  for  the  project 
and  would  be  included  in  the  Reservoir  Regulation  Manual. 

c.  Releases  for  prior  rights.  -  Operation  of  the  Marysville  Lake 
project  is  predicated  on  making  releases  from  the  project  to  satisfy  all 
prior  water  rights  and  requirements,  including  197,100  acre-feet  per  year 
for  the  Yuba  County  Water  Agency  (YCWA)  (172,100  acre-feet  for  irrigation; 
25,000  acre-feet  for  seepage)  on  an  irrigation  demand  schedule  in  the 
months  of  March  through  October,  on  a  firm  yield  basis,  subject  to 
normal  reductions  in  low-flow  years,  all  as  set  forth  in  the  schedule 
presented  in  the  lECO  report  "Post-Construction  Reservoir  Operation  and 
Power  Study"  dated  November  1969.  Normal  monthly  releases  from  the 
Marysville  Lake  project  to  meet  existing  downstream  diversion  rights 
and  requirements  and  allocations  for  seepage  losses  are  listed  on  the 
next  tabulation. 
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Fixed  Releases  for  Prior  Rights  and  Requirements  Below  Narrows 

(Acre-Feet) 


Yuba  County  Water  Agency 


Month 

Hailwood  & 
Cordua 

B.V.I.D. 

Sub- 

Total 

Seepage 

Allowance 

Sub- 

Irrigation  Total 

Total 

Jul 

22,300 

2,500 

24,800 

5,000 

39,500 

44,000 

69,300 

Aug 

21,400 

2,400 

23,800 

5,000 

34,400 

39,400 

63,200 

Sep 

15,600 

2,400 

18,000 

5,000 

24,000 

29,400 

47,400 

Oct 

10,500 

1,200 

11,700 

5,000 

5,700 

10,700 

22,400 

Nov 

- 

- 

- 

- 

- 

- 

- 

Dec 

- 

- 

- 

- 

- 

- 

- 

Jan 

- 

- 

- 

- 

- 

- 

- 

Feb 

- 

- 

- 

- 

- 

- 

- 

Mar 

1,100 

- 

1,100 

- 

1,700 

1,700 

2,800 

Apr 

8,700 

1,200 

9,900 

- 

8,500 

8,500 

18,400 

May 

19,500 

2,400 

21,900 

2,000 

25,500 

27,500 

49,400 

Jun 

21,600 

2,400 

24,000 

3,000 

32,400 

35,400 

59,400 

TOTAL 

120,700 

14,500 

135,200 

25,000 

172,100 

197,100 

332,300 

Fixed  releases,  as  shown  for  Hailwood,  Cordua,  and  Browns  Valley 
Irrigation  District  (BVID) ,  were  not  subject  to  reductions  during  years 
of  sub-normal  streamflow,  however,  normal  releases  for  YCWA  were.  The 
reduction  criteria  used  are  tabulated  below.  In  applying  the  reduction 
criteria,  full  normal  releases  were  made  for  YCWA  until  June,  and  when 


a  reduction  is  indicated  (based  on  the  forecast  for  that  year) ,  it  would 


go  into  effect  from  June  through  October. 


Forecast 

Streamflow  %  Reduction  in 

%  of  Normal  Normal  New  Releases 


Above  85 
51  -  85 
50  or  less 


0 

15 

30 
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d.  Releases  for  fishery >  -  Project  releases  would  be  made  for 
fish  to  maintain  minimum  flows  at  the  mouth  of  the  Yuba  River  of  800  cfs 
in  the  months  of  October  through  January,  1,000  cfs  in  February  through 
April,  800  cfs  in  May,  and  600  cfs  during  the  balance  of  the  year,  except 
during  below-normal  water  years.  A  continuous  flow  (10  cfs  minimum) 
would  be  released  to  Dry  Creek  to  maintain  the  riparian  vegetation  and 
fishing  resources  along  this  tributary.  Irrigation  and  fish  requirements 
would  be  reduced  in  low  runoff  years  beginning  on  1  May  and  continuing 
through  April  of  the  following  year  when  they  would  be  reinstated  in  full 
unless  another  low  runoff  year  is  forecast.  The  criteria  for  reducing 
fishery  requirements  are  as  follows: 


Forecast 
Streamflow 
%  of  Normal 


%  Reduction 
in  Normal  Release 


Above  50  0 
46  -  50  15 
41  -  45  20 
40  or  less  30 


e.  Releases  for  power.  -  Project  releases  for  prior  rights  and 
requirements  and  fishery  resources  would  be  made  through  the  main 
powerplant  at  the  Yuba  River  dam  and  the  afterbay  powerplant.  Releases 
specifically  for  power  would  be  made  only  from  Marysville  Lake,  through 
the  main  powerplant,  to  the  afterbay,  and  these  releases  would  be  stored 
in  the  afterbay  and  pumped  back  into  Marysville  Lake  during  off-peak 
periods.  Releases  of  floodwaters  would  be  made  through  the  powerplants 
to  the  maximum  extent  feasible. 
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f*  Hydrologic  and  communication  facilities.  -  To  insure  dependable 


reservoir  operation  for  flood  control,  the  following  facilities  are 
required  to  obtain  essential  operating  data.  Provisions  would  be  made 
for  continuously  measuring  total  outflow  from  Marysville  Lake  and  the 
afterbay  dam  within  an  accuracy  of  5  percent.  Also,  for  the  purpose  of 
computing  storage  and  inflow,  provisions  for  continuously  measuring 
lake  stage  at  the  dam  to  within  0.01  foot  would  be  provided. 

Indicating  dials  would  be  located  in  the  reservoir  operating  room  and 
in  the  project  office  to  show  the  stages  at  these  gages.  In  addition, 
an  external  system  of  staff  gages  would  be  installed  to  provide  a 
positive  check  on  lake  stage.  Provisions  would  be  made  to  obtain  data 
from  the  radio-equipped  precipitation  stations  installed  in  the  basin 
to  provide  data  for  forecasting  floodflows.  Also,  provisions  would  be 
made  to  obtain  frequent  reports  from  key  stream  gages  at  the  mouth  of 
the  Yuba  River  and  on  the  Feather  River  to  provide  data  for  coordinated 
flood  control  operation.  An  efficient  radio  communication  system  will 
be  provided  between  the  lakes  and  the  Reservoir  Control  Section  in  the 
District  Office. 

g.  Operational  forecasting .  -  Since  channel  capacities  of  the  Yuba 
River  system  greatly  exceed  maximum  expected  snowmelt  floodflows,  it  is 
not  considered  necessary  to  forecast  snowmelt  runoff  for  flood  control 
operation.  Snowmelt  forecasts  will  be  used  in  determining  conservation 
and  power  operation.  However,  to  effectively  operate  the  Yuba  River 
lakes  for  control  of  rainfloods,  it  would  be  necessary  to  make  frequent 
forecasts  of  inflow  to  Marysville  and  New  Bullards  Bar  Lakes.  An 
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appropriate  method  of  forecasting  the  inflow  hydrograph  to  Marysville 
Lake  would  be  developed  prior  to  adoption  of  final  operating  criteria. 
Although  local  inflow  to  the  Yuba  River  below  Marysville  Lake  is  of 
minor  importance,  operation  of  the  lake  would  be  coordinated  with  this 
local  inflow  and  with  expected  flows  in  the  Feather  River  to  avoid 
exceeding  the  channel  capacity  of  the  Feather  River  below  its 
confluence  with  the  Yuba  River. 

h.  Relationship  to  other  projects.  -  The  operation  of  Marysville 
Lake  would  be  closely  coordinated  with  the  operation  of  New  Bullards  Bar 
Lake  to  accomplish  the  flood  control  objectives  along  the  Yuba  River. 

A  substantial  portion  of  the  flood  control  benefits  attributed  to  storage 
on  the  Yuba  River  accrues  from  protecting  areas  along  the  Feather  River 
during  coincident  floods.  Therefore,  to  accomplish  the  flood  control 
objectives  along  the  Feather  River,  operation  of  Marysville  Lake  must 
be  closely  coordinated  with  that  of  other  impoundments  in  the  Feather- 
Yuba  River  system,  particularly  with  that  of  Oroville  Lake  which  is 
operated  by  the  State  of  California. 

14.  Reservoir  sedimentation.  - 

The  trap  efficiency  of  Marysville  Lake  is  estimated  to  be  98  percent, 
and  the  average  annual  sediment  rate  is  projected  as  90  acre-feet.  This 
would  result  in  a  total  sediment  deposition  in  100  years  of  9,000  acre-feet, 
or  about  1  percent  of  the  total  reservoir  capacity.  Such  a  small  volume 
would  have  no  significant  effect  on  project  operation. 
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15.  Freeboard  requirements.  - 


Freeboard  allowance  for  waves  in  Marysville  Lake  were  recomputed  for 
the  Parks  Bar  site  in  accordance  with  Engineering  Technical  Letter  No. 
1110-2-221,  dated  29  November  1976.  Computations  of  maximum  wave  action 
freeboard  requirements  as  outlined  therein  involves  use  of  critical  wind 
velocity  and  direction  and  an  evaluation  of  maximum  effective  fetch 
approaching  a  dam  or  dike.  No  suitable  wind  records  are  available  at  the 
damsite;  accordingly,  information  relative  to  wind  velocities  and  directions 
were  based  on  a  study  of  winds  at  Beale  Air  Force  Base  (AFB) ,  located  near 
Marysville,  during  and  following  large  storms.  It  was  concluded  that  winds 
at  Marysville  damsite  would  not  differ  substantially  from  those  at  Beale 
AFB.  The  orientation  and  configuration  of  the  reservoir  is  such  that  the 
maximum  fetch  toward  the  main  dam  on  the  Yuba  River  is  east-southeast  and 
toward  the  Dry  Creek  dam  is  north-northwest.  The  Yuba  River  dam  produced 
the  most  critical  condition  for  wind  and  fetch.  A  maximum  overland  wind  (1 
minute  duration)  of  36  miles  per  hour  from  the  ESE  direction  was  adopted. 
Computation  of  wave  and  wind  tide  characteristics  based  on  the  above 
criteria  is  summarized  in  the  table  below.  A  fetch  diagram  for  the  Yuba 
River  and  Dry  Creek  dams  is  shown  on  Figure  F-17. 
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FREE  BOARD  CALCULATION  ~  SUMMARY 


Effective  Fetch  Length 


3.10  Miles 


Overwater  to  Overland 

Wind  Velocity  Ratio  1.262 


Design  Wind 

1.  Wind  Direction 

2.  Wind  Velocity 

3.  Wind  Duration 


ESE 

36 . 5  MPH 
44  Min. 


Design  Wave 

1.  Significant  Wave  Height  (Hg):  2.7  Ft. 

2.  Significant  Wave  Period  (Tg) :  3.25  Sec. 


Wave  Runup 

1.  Significant  Runup  (Rs):  3.19  Ft. 

2.  Maximum  Runup  (Hmax^ •  4.78  Ft. 


Wind  Setup 
1.  S 


0.01  Ft. 


Freeboard  ~  Max. 

^  •  ^Wx  +  S  = 


4.79  Ft.  (use  4.8  Ft.) 


In  view  of  the  above,  the  top  of  dam  elevation  was  established 
to  provide  5  feet  of  freeboard  above  the  spillway  design  flood  pool. 

16.  Impairments  and  Yuba  River  streamflows.  ~ 

Studies  were  made  of  hypothetical  streamflows  in  the  Yuba  River  at 
the  mouth  both  with  and  without  the  Marysville  Lake  project.  These  studies 
were  based  on  irrigation  withdrawals  and  seepage  losses  downstream  of  the 
Marysville  Lake  project  and  on  data  generated  from  an  operation  study  for 
the  New  Bullards  Bar  project  (International  Engineering  Co.,  Inc.  (lECO) , 
1961).  Data  generated  by  these  studies  do  not  reflect  historical  streamflows. 
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but  flows  that  would  occur  with  full  impairments  (some  of  which  have  not  been 
completely  utilized  in  the  past)  as  well  as  variations  in  annual  basin  runoff 
caused  by  changes  in  storage  in  New  Bullards  Bar  Reservoir.  Although  there 
is  presently  more  diversion  from  the  river  in  the  summer  than  in  the  past, 
the  historical  flows  are  substantially  larger  than  impaired  flows. 

An  analysis  indicates  the  degree  of  impairment  utilization  and  resultant 
streamflow  in  the  Yuba  River  are  dependent  upon  the  climate,  which  is  reflected 
in  the  annual  Yuba  River  basin  runoff.  Yearly  streamflows  in  the  Yuba  River 
are  classified  as  ^’normal,"  "wet,”  or  "dry."  As  a  logical  generalization, 
a  greater  degree  of  impairments  is  utilized  during  "dry"  years  than  "normal" 
or  "wet"  years  due  to  water  availability. 

A  comparison  was  made  between  full  natural  flows,  as  shown  in  the  lECO 
report,  and  historical  flows  for  the  period  1904-1967  in  the  Yuba  River  below 
Deer  and  Dry  Creeks.  A  difference  was  noted  in  the  relationship  between  im¬ 
paired  flows  and  historical  flows  before  and  after  1955,  probably  reflecting 
additional  water  depletions  after  1955.  The  percent  of  Impairments  utilized 
in  the  period  1922-1955  is  plotted  as  a  function  of  annual  basin  runoff  in 
Figure  F-18.  The  data  indicated  that  in  extremely  dry  years  depletions  in 
the  summer  approach  or  exceed  entitlements  and  that  an  Increasingly  smaller 
percentage  of  impairments  is  utilized  as  annual  runoff  increases. 

For  the  years  1955-1967,  a  study  was  made  by  months  of  the  difference 
between  published  flow  data  and  lECO  computed  impaired  flows  to  determine 
average  current  (post  1955)  use  of  impairments.  Curves  were  developed  for 
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each  month  to  determine  the  relationship  between  impairments  not  utilized 
and  monthly  basin  runoff  and  to  develop  correction  factors  to  be  applied  to 
fully  impaired  flows  for  the  1895-1971  period  to  develop  partially  impaired 
flows  which  reflect  current  and  probable  future  use  of  impairments.  It  was 
determined  that • impairments  are  fully  utilized  in  June  through  September  and 
that  an  average  correction  can  be  used  in  all  years  in  October,  November,  and 
December.  The  additions  to  full  impairments  to  reflect  current  use  are  shown 
by  years  (1895  through  1971)  for  the  months  of  January  through  May  in  the 
next  tabulation.  On  the  average,  basin  runoff  was  increased  173,000  acre- 
feet,  or  an  average  of  about  10  percent,  by  considering  partial  impairments. 
The  correction  in  any  given  year  ranged  between  71,000  acre-feet  for  a  dry 
year  and  271,000  acre-feet  for  a  wet  year  as  shown  in  Figure  F-19.  Operation 
studies  for  power  were  based  on  flows  considering  these  partial  impairments; 
however,  studies  for  derivation  of  water  supply  yield  from  the  Marysville 
Lake  project  were  based  on  operation  studies  with  fully  impaired  flows  for 
a  conservative  analysis. 
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Additions  to  "Full  Impairments"  To  Reflect  Current  I'se 


Water 

Year 


1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 


October  -  16,000  acre-feet  (260  cfs) 

November-  14,000  acre-feet  (235  cfs) 

December-  10,000  acre-feet  (163  cfs) 

Jan,  Feb,  Mar,  Apr,  May  -  as  listed  belcn^ 

Jun,  Jul,  Aur,  Sep  -  impairments  fully  used,  no  modifications 


January  February  March  April  Mav 


,000 

1,000 

1,000 

i-T 

cfs 

A-F 

cfs 

A-F 

44 

716 

70 

1,260 

56 

53 

862 

58 

1,044 

18 

61 

992 

44 

792 

70 

4 

65 

7 

126 

6 

7 

114 

23 

414 

11 

61 

992 

44 

792 

70 

61 

992 

44 

792 

70 

61 

992 

44 

792 

70 

46 

748 

5 

90 

15 

17 

276 

92 

1 ,657 

99 

45 

732 

30 

540 

46 

69 

1,122 

30 

540 

77 

45 

732 

85 

1 ,530 

111 

31 

504 

14 

252 

23 

209 

3,399 

58 

1,044 

34 

41 

667 

26 

468 

53 

71 

1,155 

41 

738 

56 

12 

195 

6 

103 

12 

19 

309 

9 

162 

12 

105 

1,708 

23 

414 

31 

15 

244 

47 

846 

33 

50 

813 

55 

990 

61 

14 

228 

39 

702 

23 

4 

65 

13 

234 

28 

11 

179 

38 

684 

26 

5 

81 

5 

90 

18 

60 

976 

29 

522 

45 

17 

276 

33 

594 

26 

23 

374 

11 

198 

14 

6 

98 

11 

198 

5 

14 

228 

55 

990 

21 

8 

130 

41 

738 

18 

30 

488 

77 

1,386 

40 

25 

407 

15 

270 

77 

6 

98 

8 

144 

10 

23 

374 

20 

360 

29 

7 

114 

6 

108 

11 

19 

309 

19 

342 

24 

1,000  1,000 


cfs 

A-F 

cfs 

A-F 

cfs 

911 

26 

4  37 

10 

163 

29  3 

42 

706 

9 

!46 

1,138 

34 

57! 

5 

81 

98 

3 

50 

T 

33 

179 

14 

235 

3 

40 

1,138 

34 

571 

5 

31 

1,138 

34 

571 

5 

81 

1,138 

34 

571 

5 

81 

244 

16 

269 

7 

114 

1,610 

44 

739 

23 

374 

748 

27 

454 

13 

211 

1,252 

36 

605 

24 

390 

1,805 

53 

891 

19 

309 

374 

20 

336 

1 1 

179 

55  3 

30 

504 

19 

309 

862 

32 

538 

10 

163 

911 

44 

7  39 

19 

309 

195 

9 

151 

13 

211 

195 

23 

387 

15 

244 

504 

33 

555 

22 

358 

537 

30 

504 

28 

455 

992 

38 

639 

17 

276 

374 

32 

538 

16 

260 

455 

21 

353 

8 

130 

423 

25 

420 

16 

260 

293 

20 

336 

10 

163 

732 

24 

403 

15 

260 

423 

26 

437 

28 

455 

228 

26 

437 

14 

228 

81 

6 

101 

2 

33 

342 

23 

387 

13 

211 

293 

28 

471 

7 

1 14 

651 

39 

655 

17 

276 

1,252 

29 

487 

11 

179 

163 

9 

151 

6 

98 

472 

17 

286 

7 

1 14 

179 

5 

84 

9 

33 

390 

17 

286 

15 

244 
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Water 

Year 

January 

1,000 

February 

1,000 

March 

1,000 

April 
1  ,000 

May 

1 ,000  ' 

A-F 

cf  s 

A-F 

cf  s 

A-F 

cf  s 

A-F 

cf  s 

A-F 

cf  s 

1933 

5 

81 

4 

72 

12 

195 

10 

168 

7 

114 

1934 

16 

260 

13 

234 

17 

276 

7 

118 

2 

33 

1935 

20 

325 

14 

252 

17 

276 

38 

639 

16 

260 

1936 

44 

716 

53 

954 

28 

455 

28 

471 

14 

228 

1937 

5 

81 

22 

396 

26 

423 

23 

387 

15 

244 

1938 

18 

29  3 

44 

792 

73 

1,187 

36 

605 

26 
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PRELIMINARY  MONTHLY  REQUIRED  FLOOD  CONTROL  SPACE 
MARYSVILLE  LAKE 


OCTOBER  lf75 


YMr 


>n  t  ro  t 

Spact  in 

thousand 

acra-fss 

Jan 

1  F«b 

1  Hr 

1  Apr 

280.0 

210.5 

135.3 

2.6 

235.7 

182.9 

129.9 

85.9 

209.8 

200.9 

181. 3 

2.6 

209.% 

188.2 

120.7 

2.6 

209.% 

1B0.7 

160.5 

2.6 

209.9 

160.7 

120.7 

2.6 

213.6 

218.8 

122.1 

2.6 

209.% 

231.8 

136.0 

2.6 

227.2 

181.2 

165.3 

2.6 

209.% 

280.0 

200.7 

53.6 

210.8 

180.7 

186.1 

2.6 

232.9 

196.0 

200.7 

28.8 

22%.  9 

210,3 

200,7 

31.7 

218.1 

180.7 

120,7 

2.6 

280.0 

280.0 

190.6 

2.6 

219.5 

187.1 

125.1 

2.6 

280.0 

223.3 

187.8 

2.6 

209.8 

180.7 

120,7 

2.6 

211.6 

180.7 

120,7 

2.6 

280.0 

235.1 

127.2 

2.6 

219.8 

237.6 

188.7 

2.6 

280.0 

212.5 

133.7 

2.6 

209.8 

218.3 

123.8 

2.6 

209.8 

187.7 

181.1 

3.8 

209.8 

218.7 

133.3 

2.6 

209.8 

180.7 

128.0 

2.6 

232.6 

195.7 

127.9 

2.6 

212.3 

237.8 

178,1 

2.6 

219.7 

180.7 

120,7 

2.6 

209.8 

180.7 

120.7 

2.6 

209.8 

205.9 

129.7 

2.6 

209.8 

197.9 

120.7 

2.6 

212.1 

218.5 

133.2 

2.6 

209.8 

180.7 

169.8 

5.7 

209.8 

180.7 

120.7 

2.6 

211.7 

182.3 

120.7 

2.6 

209.8 

180.7 

120.7 

2.6 

220.9 

182.7 

120,7 

2.6 

212.5 

180.7 

120.7 

2.6 

209.8 

181.2 

120.7 

2.6 

211.7 

181.0 

128.8 

22.8 

217.9 

236.0 

153.2 

2.6 

220.2 

198.3 

187.8 

9.8 

210.8 

221.3 

180.7 

13.8 

209.8 

180.7 

120.7 

2.6 

223.1 

280.0 

200.7 

19.9 

233.9 

228.8 

136.8 

6.0 

229.5 

209.8 

120.7 

16.6 

280.0 

203.1 

155.8 

7.5 

209.8 

198.2 

120.7 

2.6 

209.8 

190.3 

128.8 

2.6 

213.6 

180.7 

131.3 

2.6 

209.8 

180.7 

132.2 

2.6 

209.8 

180.7 

128.0 

82.0 

209.8 

180.7 

138.5 

2.6 

230.1 

197,9 

186.8 

2.6 

229.6 

198.2 

120.7 

2.6 

280.0 

228.3 

160.2 

2.6 

227.2 

180.7 

128.7 

18.6 

215.6 

195.2 

188.2 

11.0 

209.8 

180.7 

120.7 

8.8 

280.0 

229.9 

120.7 

2.6 

209.8 

207.8 

137.9 

2.6 

220.8 

237.3 

199.3 

31.3 

218.9 

205.8 

121.9 

2.6 

216.0 

203.7 

188.0 

2.6 

209.8 

180.7 

127.6 

2.6 

209.8 

225.3 

182.9 

2.6 

220.6 

189.0 

185.8 

35.5 

213.8 

180.7 

120.7 

2.6 

239.8 

190.3 

120.7 

8.6 

212.9 

180.7 

120.7 

2.6 

280.0 

189.5 

153.7 

28.8 

218.7 

195.8 

121.1 

2.6 

280.0 

280.0 

130.6 

2.6 

280.0 

215.0 

123.5 

2.6 

215.1 

180.7 

128.2 

2.6 

Oct 


Rov 


lt95 

19H 

1B97 

im 

iW99 

1900 

1901 

1902 

1903 
190% 

1905 

1906 

1907 
1906 

1909 

1910 

1911 

1912 

1913 
191% 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 
192% 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 
193% 

1935 

1936 

1937 

1938 

1939 
19%0 
19%1 
19%2 
19%3 
19%% 

19%5 

19%6 

19%7 

19%8 

19%9 

1950 

1951 

1952 

1953 
195% 

1955 

1956 

1957 
1950 

1959 

1960 

1961 

1962 

1963 
196% 

1965 

1966 

1967 

1968 

1969 

1970 

1971 


180.0 

I 


2%0.0 


2%0.0 


0.0 


0.0 


0.0 


0.0  116.0 


180.0  280.0 


2%0.0 


0.0 


0.0 


0.0 


0.0 


116.0 
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NOTE: 

Indicated  value  is  percentage  of  years 
ihet  storage  is  exceeded  on  a  given  dete 
besed  on  totel  end  of  month  storege  for 
the  years  1B95-1971.  Oete  abstracted 
from  hypothetical  multiple-purpose 
monthly  operation  (U.S.B.R.).  partial 
i mpa i rme n  t  s . 
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YUBA  RIVER.  CALIFORNIA 


SEASONAL  VARIATION  OF 
LAKE  STORAGE  FREQUENCY 


CORPS  OF  ENGINEERS, SACRAMENTO, CALIFORNIA 
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NOTE: 

Curves  represent  percent  of  time  given 
steges  ere  equeied  or  exceeded  during 
the  wettest  3  consecutive  yeers,  the 
driest  3  consecutive  yeers,  and  the 
totel  record  period,  1895-1971. 
Anelysis  besed  on  hypotheticel  monthly 
multiple-purpose  operetion  (U.S.B.R.). 
pe  r  t i e I  i mpe  t  rm  en  t  s . 
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CORPS  OF  ENGINEERS, SACRAMENTO, CALIFORNIA 


FIGURE  F-16 


FIGURE  F-17 


120-1 

110. 

i,..- 

• 

u 

90_ 

w 

O 

•a 

«  80  - 

“  70- 
> 

•  60. 
IS 

50- 

Z 

c 

■ 

r  30- 

m 

m 

Z  20- 

10- 


RELATIONSHIP  BETWEEN  ANNUAL  YUBA  RIVER  STREAMFLOW  AND 
PERCENT  OF  IMPAIRMENT  UTILIZED  (1922  -  1955) 
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APPENDIX  G 


WATER  QUALITY  AND  HEAVY  METALS 


1.  Introduction.  - 


a.  General.  -  Design  Memorandum  No.  1,  Water  Quality  Control  was 
approved  by  OCE  on  20  May  1969.  That  IM  described  water  quality  In  the 
project  area  as  high  and  well  suited  to  present  and  anticipated  future 
use.  Subsequently  the  project  site  has  been  changed  from  Browns  Valley 

to  Parks  Bar,  additional  field  data  were  gathered,  and  a  number  of  related 
studies  were  conducted.  Information  obtained  subsequent  to  preparation 
of  DM  No.  1  Is  summarized  in  this  appendix. 

b.  Beneficial  uses  and  criteria.  -  Project  purposes  are  power, 
flood  control,  irrigation  water  supply,  fish  and  wildlife  enhancement, 
and  recreation.  Water  quality  criteria  to  be  met  to  ensure  that  the 
latter  three  purposes  can  be  achieved  appear  In  Attachments  A,  B,  and  C 
to  this  Appendix. 

The  State  of  California,  in  its  Water  Quality  Control  Plan  Report 
(4),  has  set  beneficial  uses  of  the  Yuba  River,  from  Englebrlght  Dam  to 
the  Feather  River,  to  be:  Irrigation  and  stock  watering  supply;  power 


NOTE:  The  numbers  In  parentheses  refer  to  references  cited  at  the  end 
of  this  Appendix. 
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generation;  contact  and  noncontact  recreation;  warm  and  cold  freshwater 
fish  habitat,  migration,  and  spawning;  and  wildlife  habitat.  The  State’s 
water  quality  criteria  necessary  to  ensure  that  these  beneficial  uses 
can  be  achieved  appear  in  Attachment  D.  The  State’s  criteria  are  incom¬ 
plete  for  certain  parameters;  however,  in  such  cases  applicable  criteria 
can  be  found  in  Attachment  A,  B,  and  C. 

The  California  Department  of  Fish  and  Game  and  the  U.S.  Fish  and 
Wildlife  Service  (FWS)  have  established  maximum  water  temperature 
criteria  for  the  Yuba  River  at  its  mouth  for  the  maintenance  of 
anadromous  fish  runs,  and  these  are  shown  on  Figures  G-5  and  G-7.  (Minimum 
monthly  water  temperatures  were  established  for  study  purposes.) 

Studies.  -  In  order  to  determine  how  well  the  project  and  its 
operation  will  allow  the  beneficial  uses  of  the  area’s  water  to  be  met, 
the  Corps  is  conducting  the  water  quality  monitoring  programs  and  water 
temperature  modeling  studies  described  below.  A  special  study  on  the 
presence  of  mercury,  lead,  and  boron  in  the  area  was  conducted  by  an 
A-E  firm  (see  paragraph  5). 

2.  Historical  Yuba  River  water  quality.  - 

Water  quality  data  collected  by  the  California  Department  of  Water 
Resources  for  the  Yuba  River  at  Marysville,  on  a  monthly  basis  and 
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averaged  for  the  1966  through  1970  period,  are  shown  in  the  next 
tabulation.  The  data  show  Yuba  River  water  to  have  low  salinity  and 
low  boron  concentrations,  fairly  low  amounts  of  dissolved  nutrients 
(nitrogen  and  phosphorus)  that  typically  cause  eutrophication,  and  high 
concentrations  of  dissolved  oxygen.  These  characteristics  all  indicate 
good  water  quality. 
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Historic  Monthly  Averaged 
Water  Quality  in  Yuba  River  at  Marysville  _!/ 
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The  water  quality  of  the  Yuba  during  low  flow  periods  has  Improved 
since  the  completion  of  New  Bullards  Bar  Dam  In  1970,  The  flow 
throughout  the  year  Is  more  constant,  and  the  water  Is  clearer  and 
colder,  with  a  lower  mineral  concentration. 

The  quality  of  water  In  a  stream  such  as  the  Yuba  depends  primarily 
on  the  amount  of  flow,  detention  times  In  reservoirs,  and  the  amounts  of 
pollutants  Introduced  Into  the  water.  The  possible  sources  of  pollution 
along  the  Yuba  River  are  municipal  or  Industrial  (mining  and  lumber  mills) 
wastes,  erosion,  and  Irrigation  return  flows.  An  earlier  evaluation  of 
mining  and  lumber  operations  showed  that  pollutants  from  these  sources 
are  not  significant  or  are  controlled  to  the  extent  that  they  do  not 
lower  the  quality  of  the  river  water.  This  conclusion  was  partially 
based  on  the  assumption  that  there  are  few  remaining  working  mines  In 
the  area.  Renewal  of  mining  activity  or  substantial  Increases  In  logging 
activity  could  alter  this  situation. 

Irrigation  return  flow  enters  the  Yuba  River  from  Dry  Creek.  In 
the  summer  a  good  proportion  of  the  water  In  the  creek  Is  from  return 
flow.  Irrigation  returns  often  contain  high  amounts  of  fertilizers. 
Inorganic  salts,  and  pesticides.  The  dense  algal  blooms  often  observed 
In  Dry  Creek  In  summer  probably  result  from  the  nutrients  In  the  return 
flow. 
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Quarries  have  operated  in  the  lower  Yuba  River  from  time  to  time, 
and  disturbed  fines  from  such  operations  could  be  washed  into  the  river 
by  autumn  and  winter  rains. 

Ground  water  supplies  in  the  project  area  are  of  good  quality,  with 
a  few  localized  areas  showing  a  relatively  high  mineral  content. 

Enforcement  and  implementation  of  current  water-quality  standards 
and  issuance  of  improved  and  more  detailed  water  quality  standards  for 
municipal  and  industrial  discharges  (California  Water  Resources  Control 
Board),  will  aid  in  future  maintenance  of  good  water  quality. 

3.  Marysville  Lake  water  quality  program.  - 

a.  Description.  -  The  Corps  of  Engineers  is  conducting  a  sampling 
and  analysis  program  in  the  project  area  to  determine  current  water 
quality.  The  program  includes  sampling  of  water  quality  and  water  tem¬ 
peratures  in  streams  and  existing  reservoirs  (Englebrlght  and  New  Bullards 
Bar),  and  water  quality  in  tailing  pile  leachate.  The  locations  are 
shown  on  Figure  G-1. 

The  stream  water  temperature  sampling  program,  using  continuous 
recorders,  was  initiated  by  the  Corps  in  1974.  The  recorder  locations 
are : 
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North  Yuba  Above  Slate  Creek 


Middle  Yuba  below  Oregon  Creek 

Yuba  River  below  Colgate  Powerhouse 

Yuba  River  at  Daguerre  Point 

In  addition  to  these  stations,  the  U.S.  Geological  Survey  (USGS)  has 
been  operating  recorders  for  several  years  at  four  other  locations  (6) , 
these  being: 

Yuba  River  below  Englebright  Dam 

Yuba  River  near  Marysville 

Deer  Creek  near  Smartville 

North  Yuba  River  below  New  Bullards  Bar  Dam 

Locations  of  these  recorders  are  also  shown  on  Figure  G-1.  Data  are 
being  used  in  the  water  temperature  modeling  study  discussed  in  paragraph  4, 


G-7 


Since  October  1974  the  Corps  has  been  obtaining  vertical  profiles 
of  water  temperature  in  Englebright  and  Bullards  Bar  Reservoirs,  and 
these  data  have  been  used  in  water  temperature  modeling  studies.  Since 
May  1975  vertical  profiles  of  dissolved  oxygen,  electrical  conductivity, 
and  pH  have  also  been  obtained,  with  these  data  being  used  to  diagnose 
the  health  of  these  reservoirs  and  therefore  of  the  watershed.  Secchl 
disk  readings  to  determine  sunlight  penetration  have  also  been  obtained. 
Several  grab  samples  for  phytoplankton  identification  and  enumeration 
were  also  taken,  to  get  an  indication  of  productivity  occurring  and  also 
for  an  indication  of  what  dominant  specie  can  be  expected  in  Marysville 
Lake. 


The  Corps  has  been  conducting  a  grab  sampling  program  at  four 
stream  sites  since  May  1975,  for  determining  nutrient,  organic,  heavy 
metal,  pesticide,  and  solids  concentrations.  Specifically,  the 
parameters  sampled  for  are  biochemical  oxygen  demand  (BOD) ,  chemical  oxygen 
demand  (COD),  ammonia  -N,  nitrate  -N,  organic  nitrogen,  orthophosphate  -P, 
total  phosphorus,  total  and  volatile  suspended  solids,  dissolved  solids, 
arsenic,  mercury,  lead,  zinc,  cadmium,  copper,  chromium,  chlorinated 
herbicides,  chlorinated  biocides,  and  polychlorinated  biphenols  (PCB^s). 
These  samples  are  analyzed  at  the  Corps  South  Pacific  Division 
Laboratory.  Tests  were  run  on  some  tailing  piles  leachate  to  determine 
their  potential  to  leach  heavy  metals  upon  inundation. 
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b.  Results ,  -  Representative  vertical  profiles  from  the  existing 


nearby  Englebright  and  New  Bullards  Bar  Reservoirs,  shown  on  Figure  G-2, 
indicate  that  summer  water  temperatures  reach  24°C  at  the  lake  surface, 
exhibit  a  thermocline  at  50-70  foot  depth,  and  remain  about  7®C  near  the 
lake  bottom  throughout  the  summer.  These  conditions  are  similar  to 
those  predicted  for  Marysville  Lake  by  the  mathematical  model,  as  shown 
in  Figures  G-4  and  G-B .  Representative  dissolved  oxygen  profiles  in  the 
existing  lakes,  shown  on  Figure  G-3,  indicate  that  oxygen  concentrations 
remain  above  5.0  mg/L  near  the  lake  bottoms  during  periods  of  thermal 
stratification,  indicating  that  neither  inflows  of  organic  loads  and 
nutrients  nor  phytoplankton  blooms  are  excessive.  The  dissolved  oxygen 
observations  can  be  extended  to  Marysville  Lake  if  pollutant  load  input 
does  not  occur  in  the  stream  reach  between  the  existing  reservoirs  and 
Marysville  Lake.  If  these  historic  temperature  and  dissolved  oxygen 
profiles  are  extended  to  Marysville  Lake,  and  it  is  assumed  that 
pumpback  operation  does  not  cause  a  drastic  change  to  these  regimes, 
then  a  cold  water  lake  fishery  should  thrive  according  to  the  criteria 
shown  in  Attachment  B,  Figure  B-1. 

Secchi  disk  observations,  shown  in  the  tabulation  below,  indicate 
that  suspended  sediment  runoff  in  winter-spring  generally  produce  Secchi 
disk  depths  of  8-14  feet.  After  inflows  are  reduced  and  settling  time 
afforded  by  the  reservoir  occurs,  the  summer-fall  Secchi  disk  depths  are 
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about  15-25  feet.  These  data  indicate  that  water  clarity  at  Marysville 
Lake  should  be  highly  satisfactory  for  water-contact  recreation,  as 
shown  in  Attachment  C,  and  for  fishery,  if  related  to  the  suspended 
solids  concentrations  of  Attachment  B. 


Secchi  Disk  Readings  (Feet) 


Date 

Englebright  Res. 

New  Bullards  Bar  Res. 

19  May  75 

8 

16 

23  Jun  75 

NR 

21 

17  Jul  75 

22 

25 

26  Aug  75 

25 

12 

17  Sep  75 

18 

NR 

28  Oct  75 

16 

20 

21  Nov  75 

NR 

NR 

17  Dec  75 

10 

7 

22  Jan  76 

12 

8 

24  Feb  76 

14 

10 

26  Mar  76 

11 

10 

30  Apr  76 

22 

23 

26  May  76 

19 

21 

25  Jun  76 

10 

20 

30  Jul  76 

16 

15 

20  Aug  76 

16 

18 

23  Sep  76 

24 

21 

22  Oct  76 

19 

21 

19  Nov  76 

25 

NR 

22  Dec  76 

22 

NR 

The  phytoplankton  data  at  Englebright  and  New  Bullards  Bar 
Reservoirs,  shown  in  the  next  tabulation,  indicate  that  excessive  algal 
blooms  were  not  occurring  at  the  time  of  sampling  and  that  Flagellates 
can  be  expected  to  be  the  dominant  specie  in  the  Marysville  Lake.  The 
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expected  magnitudes  of  phytoplankton  growths  in  Marysville  Lake  are  not 
expected  to  cause  a  visual  nuisance,  and  the  expected  specie  will  not 
cause  an  odor  problem.  These  two  parameters  will,  thus,  not  affect 
recreation  use. 


Phytoplankton  Identification  and  Enumeration,  Cts/ml, 


Date 

Englebright 

Res. 

New  Bullards  Bar  Res. 

0 

Blue-greens 

84 

2  Aug  7  6 

84 

Greens 

0 

230 

Flagellates 

210 

21 

Diatoms 

0 

335 

Total 

294 

21 

Blue-greens 

0 

14  Sep  76 

63 

Greens 

0 

1,300 

Flagellates 

430 

21 

Diatoms 

0 

1,405 

Total 

430 

Laboratory  results  for  stream  and  tailings  water  quality  sampling  in 
the  spring  of  1976  are  shown  in  the  next  tabulation. 

The  salinity  data  (either  EC  of  paragraph  2  or  total  dissolved  solids 
(TDS)  of  the  next  tabulation)  indicate  water  of  excellent  salinity 
quality,  and  the  irrigation  criteria  of  Attachment  A  are  easily  met. 

This  water  can  be  classified  as  low  salinity  hazard  -  low  sodium  hazard 
irrigation  water. 
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CHEMICAL  ANALYSIS  OF  WATER  SAMPLES' 
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The  boron  and  arsenic  data  indicate  that  the  irrigation  criteria  of 
Attachment  A  will  be  met. 

The  organic  load  data  is  represented  by  COD.  The  COD  data  is 
rather  high  on  occasion  in  Dry  Creek  and  the  South  Yuba  River.  However, 
in  comparing  the  load  from  South  Yuba  River  with  historic  dissolved 
oxygen  profiles  of  Englebright  Reservoir,  it  does  not  appear  that  these 
loads  will  lower  the  oxygen  concentrations  in  Marysville  Lake  below 
those  shown  to  be  needed  by  a  resident  lake  fishery  in  Figure  B-1. 

The  nutrient  data,  consisting  of  ammonia,  nitrate,  and  organic 
nitrogen,  and  dissolved  and  total  phosphorus,  while  sparse,  does  not 
indicate  that  excessive  phytoplankton  growths  will  occur.  The  data 
suggest  that  the  South  Yuba  River  may  contain  a  higher  nutrient 
concentration,  and  on-going  monitoring  will  clarify  this.  The  data  show 
that  Dry  Creek  has  somewhat  high  values  of  organic  nitrogen.  This  is  in 
line  with  what  a  visual  inspection  of  Dry  Creek  shows,  as  phytoplankton 
growths  are  fairly  abundant  near  the  shoreline,  and  a  fair  amount  of 
attached  algae  occurs  on  stream-bottom  rocks.  Values  of  nitrogen  and 
phosphorus  load  in  Deer  Creek  are  low,  although  the  stream  carries  the 
secondary  wastewater  effluent  from  Nevada  City.  Phosphorus  is  in  low 
concentrations  at  all  sites  sampled.  Excessive  biostimulation  by 
nutrients  is  not  expected,  and  nuisance  blooms  affecting  recreation  and 
demands  on  oxygen  from  decaying  blooms  should  not  occur  in  Marysville 
Lake. 
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The  heavy  metals  tested  for  In  the  water  column  are  copper,  lead, 
mercury,  zinc,  cadmium,  and  chromium  (all  valences).  The 
concentrations  shown  do  not  exceed  the  criteria  needed  either  for 
irrigation,  as  shown  in  Attachment  A,  or  for  fish  and  wildlife  habitat, 
as  shown  in  Attachment  B.  Materials  from  some  tailings  piles  were 
subjected  to  both  acidic  conditions  and  long-term  leaching,  to  see  if 
heavy  metals  could  be  extracted  into  the  test  water.  The  zinc  and 
copper  extracted  from  the  2  June  1976  Rose  Bar  samples,  when  placed 
under  acidic  conditions,  were  in  rather  high  concentrations,  but  not  in 
the  same  samples  when  placed  under  long-term  leaching  in  neutral  pH 
water.  This  Indicates  the  metals  are  present,  but  will  be  released  only 
under  certain  conditions.  However,  the  concentrations  are  not  cause  for 
concern  because  of  the  lake  water  available  for  dilution,  and  the  fact 
that  the  heavy  metals  will  be  released  at  a  much  slower  rate  than 
occurred  in  the  laboratory  under  acidic  conditions. 

BOD  data  are  shown  in  the  next  tabulation.  BOD  represents  the  soluble, 
easily  biodegradable  organic  load,  and  the  magnitudes  are  not  excessive. 

Biochemical  Oxygen  Demand  (5-day) ,  mg/L 


Location  13 

May  76 

2  Jun  76 

2  Dec  76 

Yuba  River  at  Parks  Bar 

2.1 

1.1 

2.6 

Middle  Yuba  River  at  Rice  Crossing 

NR 

0.9 

2.5 

South  Yuba  River  at  Bridgeport 

NR 

1.1 

1.6 

Dry  Creek  at  county  bridge 

3.4 

4.3 

2.4 
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This  BOD  data  should  be  analyzed  with  the  COD  data  previously  given,  to 
determine  the  effects  of  oxygen  demand  upon  Englebright  and  New  Bullards 
Bar  Reservoirs'  dissolved  oxygen  profiles.  As  previously  stated,  these 
loads  are  not  expected  to  have  an  adverse  effect  upon  dissolved  oxygen 
concentrations  in  Marysville  Lake. 

The  pesticide  data  collected  to  date,  while  sparse,  is  from  the 
Middle  Yuba  River  and  is  shown  in  the  next  tabulation.  This  part  of  the 
program  is  a  general  survey  of  the  presence  of  the  pesticide  groupings 
of  chlorinated  herbicides,  chlorinated  biocides,  and  PCB's.  The 
herbicide  group  does  not  exceed  the  fish  and  wildlife  criteria  of 
Attachment  B,  but  the  biocides  and  PCB's  both  exceed  this  criteria. 
Further  pesticide  sampling  is  being  done.  If  considered  a  problem, 
pesticide  control  could  be  undertaken  by  regulatory  agencies. 
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Middle  Yuba  River 
at  Rice  Crossing 


Date  Samples 


29  May  1976 


2  June  1976 


CHLORINATED  PHENOXY  ACID 
HERBICIDES 


Dicamba,  reported  as  ug/L 


0.11 


ORGANOHALOGEN  BIOCIDES 


P,  P;  DDT,  reported  as  ug/L  — 

Methoxyclor,  reported  as  ug/L  0.09 


0.03 


POLYCHLORINATED  BIPHENOLS  (PCB^s) 


Aroclor  1242,  reported  as  ug/L  0.44 

Aroclor  1254,  reported  as  ug/L 


0.44 

0.02 


The  discussions  above,  as  to  whether  given  parameters  meet  or 
exceed  beneficial  uses,  will  generally  apply  to  the  State*  s  ’‘Objectives 
for  Inland  Waters,**  shown  in  Attachment  D.  The  State’s  objectives  were 
not  directly  used  in  the  discussion  because  they  are  mostly  not 
separated  into  criteria  for  the  various  beneficial  uses,  and  because 
many  of  their  objectives  are  qualitative  rather  than  quantitative  at 
this  time. 

4.  Mathematical  model  of  water  temperatures.  - 

a.  Methodology.  -  This  study  is  being  conducted  by  the  U.S.  Army 
Corps  of  Engineers  Waterways  Experiment  Station  to  determine  if  the 
Marysville  Lake  project,  using  a  selective  withdrawal  structure,  can 
satisfy  downstream  water  temperature  objectives  set  by  fish  and 
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wildlife  agencies.  A  one-dimensional  mathematical  model,  which  had 
been  previously  developed  by  the  Waterways  Experiment  Station  and  the 
University  of  Texas  (WESTEX  model) ,  and  which  has  been  used  for  other 
pre-impoundment  temperature  studies,  is  being  used  for  simulation  and 
prediction  of  temperatures  in  Marysville  Lake  and  the  afterbay. 

Afterbay  temperatures  are  routed  downstream  to  the  mouth  of  the  Yuba 
River  using  Edlnger’s  temperature  model  (2)  for  a  well-mixed  stream 
with  uniform  depth  and  velocity.  A  physical  hydraulic  model  is  being 
used  for  study  and  description  of  the  hydrodynamic  response  of  the  lake 
to  pumped-storage  hydropower  operations.  The  physical  model, 
constructed  to  a  distorted-scale  of  1:1600  horizontal  and  1:160 
vertical,  simulates  the  dynamic,  unsteady-state,  density  stratified 
flows  through  Marysville  Lake  and  the  afterbay  (reregulating)  pool. 
Information  from  the  physical  model  is  used  to  determine  the  amount  of 
entrainment  which  occurs  with  pumpback  at  different  elevations  and  its 
effects  upon  the  lake's  thermal  stratification,  and  to  modify  existing 
and  develop  new  algorithms  for  the  mathematical  models. 

The  mathematical  models  allow  simulation  of  the  heat  exchange 
characteristics  so  that  the  thermal  regimes  within  and  downstream  of  the 
lake  can  be  determined  for  three  hydrologic  and  meteorologlc  conditions 
and  various  pumped-storage  hydropower  operations.  Hydrologic  conditions 
from  1962  were  used  to  represent  a  normal  year,  from  1934  for  a  dry 
year,  and  from  1942  for  a  wet  year.  Yearly  reservoir  operations  have 
been  modeled  with  pumpback  through  the  port  of  withdrawal  and  with  pump- 
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back  through  a  single  low-level  port  to  determine  which  would  have  the 
least  effect  on  vertical  mixing  and  warming  of  the  colder  hypolimnion 
waters.  Two  pumped^-storage  hydropower  installations  are  being  studied, 
one  with  a  900  MW  capacity  and  one  with  2,250  MW  capacity. 

The  purpose  of  these  studies  for  the  Phase  I  GDM  are  solely  to 
determine  if  operation  of  the  project  with  selective  withdrawal  capability 
will  allow  downstream  temperature  objectives  to  be  met.  Additional 
temperature  studies  will  be  conducted  during  preparation  of  subsequent 
design  memorandums  to  assist  in  optimizing  design  of  the  selective 
withdrawal  structure  for  operational  effectiveness,  cost,  and 
maintenance.  The  existing  physical  model  would  be  utilized  for  these 
studies  with  some  minor  modifications. 

Results.  Results  of  the  900  M\^/  capacity  study  indicate  that 
the  project  will  meet  the  band  of  temperature  objectives  set  for  the 
mouth  of  the  Yuba  River  for  all  three  hydrologic  years  studied. (5) 
Satisfactory  results  were  obtained  with  pumpback  occurring  either  back 
through  the  port  of  withdrawal  or  through  a  single  low-level  port. 

Pumpback  through  the  port  of  withdrawal  was  preferable  with  regard  to 
minimizing  vertical  mixing  and  maintaining  the  cold-water  resource  of  the 
lake’s  hypolimnion.  The  predicted  temperature  profiles  in  the  lake  (with 
pumpback  occurring  through  the  withdrawal  port)  and  the  predicted  temper¬ 
atures  at  the  mouth  of  the  Yuba  River  for  the  average  hydrologic  year  1962 
are  shown  in  Figures  G-4  and  G-5,  and  for  the  dry  hydrologic  year  1934  in 
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Figures  G-6  and  G-7.  The  predicted  temperature  profiles  for  Marysville  Lake 
compare  fairly  well,  as  regards  surface  and  bottom  temperatures  and 
depth  to  the  thermocline,  to  historic  temperature  profiles  of 
Englebright  and  New  Bullards  Bar  Reservoirs  shown  in  Figures  G~2.  Thus, 
pumpback  operation  with  a  900  MW  powerplant  does  not  appear  to  have  a 
significant  effect  upon  the  temperature  characteristics  of  the  lake. 

As  can  be  noted  from  Figures  G-4  and  G-6,  with  the  900  MW  powerplant 
there  is  always  cold  water  of  5-6®C  in  the  hypolimnion  of  the  project 
lake  throughout  the  summer.  The  selective  withdrawal  flows  and  temper¬ 
atures  from  the  different  elevations  must  be  such  that  the  warming  provided 
by  afterbay  detention  time  and  stream  travel  allows  the  temperature 
objective  band  at  the  Yuba  River  mouth  to  be  met.  This  has  been  achieved, 
as  shown  in  Figures  G-5  and  G-7,  except  in  October  of  the  dry  year.  As 
mentioned,  there  is  still  cold  water  of  5-6®C  available  in  the  lake 
throughout  the  summer  to  maintain  this  downstream  objective  band.  It 
should  be  noted  that  the  predicted  downstream  temperatures  for  October 
of  the  dry  year  will  be  better  for  the  anadromous  fish  than  those  which 
occurred  historically  in  October  on  the  average,  as  shown  in  the  tabulation 
in  paragraph  2. 

Tests  with  a  2,250  MW  pumped  storage  powerplant  are  currently  under¬ 
way.  Preliminary  results  indicate  that  temperature  objectives  can  be  met 
with  this  installation.  As  previously  stated,  additional  temperature 
studies  will  be  conducted  in  conjunction  with  subsequent  Design  Memorandums 
to  optimize  design  of  the  selective  withdrawal  system. 
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5.  Mercury,  lead,  and  boron  sampling  program.  - 


The  Corps  of  Engineers  contracted  with  BEAK  Consultants,  Inc.,  in 
December  1975  to  conduct  a  study  (1)  to  determine  the  levels  of  mercury, 
lead,  and  boron  in  water,  sediments,  plants  and  animals  in  the  project 
area  and  the  probability  that  inundation  of  gold  mining  dredge  tailings 
by  the  project  and  excavation  of  the  riverbed  for  construction  might 
release  undesirable  amounts  of  these  elements  into  the  environment. 

The  sampling  locations  on  Yuba  River  were  at  Rose  Bar,  upstream  of 
the  main  concentration  of  dredge  tailings,  and  at  a  site  near  Marysville 
below  the  dredge  tailings.  Samples  were  also  taken  from  Long  Bar  and 
Gold  Field  Ponds  in  the  tailings  area  and  from  Timbuctoo  Pond  upstream 
of  the  dredge  tailings.  Sampling  stations  are  shown  on  Figure  G-8. 

(The  Gold  Field  site  was  used  for  fish  samples  only.)  Ponds  were 
sampled  because  of  the  relative  immobility  of  organisms  and  sediments  in 
the  ponds,  as  compared  to  those  in  the  river,  thereby  representing  good 
models  to  determine  potential  long-range  problems. 

In  addition,  BEAK  was  supplied  with  eight  composite  samples  of 
sands  collected  by  a  separate  contractor  to  the  Corps  of  Engineers 
between  May  and  September  1975,  from  four  48*'  core  samples  on  Long  Bar. 
In  order  to  determine  the  tendency  of  these  sediments  to  leach  mercury, 
lead  and  boron,  a  1:5  extraction  with  water  was  conducted  by  the  BEAK 
analytical  laboratories.  The  literature  search  and  field  testing 
indicated  the  following: 
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Mercury ♦  -  Mercury  was  present  In  detectable  amounts,  0.31  parts 
per  billion  (ppb) ,  at  only  one  sample  site,  the  pond  at  Timbuctoo  Bend, 
and  In  only  one  of  the  three  samples  taken  at  that  site.  The  lack  of 
occurrence  of  mercury  In  detectable  concentrations  In  water  samples  Is 
consistent  with  statements  In  the  literature  concerning  the  rapid  removal 
of  mercury  from  water  by  adsorption,  sedimentation,  and  biological  precipi¬ 
tation.  The  0.31  ppb  detected  in  one  water  sample  from  the  pond  at 
Timbuctoo  Bend  Is  only  slightly  above  detectable  limits  and  Is  considerably 
lower  than  the  2.2  ppb  reported  for  the  headwaters  of  the  Feather  River 
near  Portola. (3) 

The  concentrations  of  mercury  in  the  sediment  samples  at  Rose  Bar 
and  Long  Bar  Pond  were  above  the  California  average  (20-40  ppb 
mercury). (1)  The  Marysville  sediment  samples  showed  considerably  lower 
concentrations . 

In  general,  algae  samples  taken  from  Timbuctoo  and  Long  Bar  Ponds 
showed  higher  mercury  content  than  the  samples  taken  from  Yuba  River. 

The  aquatic  macrophytes  (large  bodied  aquatic  plants)  tested  were 
bullrush  and  cattail*  These  samples  had  mercury  levels  comparable  to 
the  background  level  In  California,  which  Is  less  than  100  ppb  for  most 
grains,  fruits,  and  vegetables. 
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The  willow  leaf  samples  exhibited  higher  mercury  concentrations  at 


the  downstream  sites  at  Long  Bar  and  near  Marysville  than  at  the 


upstream  sites  at  Rose  Bar  and  Timbuctoo. 


The  following  tabulation  summarizes  the  mercury  residues  found  in 


the  water,  sediment,  and  plant  samples  tested. 


Ponds  (ppb) _  Yuba  River  (ppb) 


Timbuctoo 

Long  Bar  1  Gold  Field 

Rose  Bar 

Marysville 

Water  (total) 

0.31 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

Sediment 

1.20  2/ 

220 

360 

130 

0.77  2/ 

170 

210 

87 

0.69  TJ 

120 

64 

54 

Algae 

270 

690  y 

190 

— 

220 

— 

150 

— 

160 

—  — 

130 

— 

Macrophytes 

73 

150 

— 

— 

73 

59 

— 

— 

55 

50 

— 

— 

Willow  leaves 

53 

210 

91 

250 

<50 

130 

50 

170 

<50 

100  — 

<50 

<50 

Samples  pooled  because  of  small  sample  size. 
Results  are  from  elutriate  test. 


Mercury  residues  found  in  the  fish  samples  collected  from  Long  Bar 
and  Gold  Field  Ponds  are  shown  in  the  next  tabulation.  Mercury  residues 
in  the  squawfish,  the  catfish,  and  two  of  the  blackfish  were  slightly 
above  the  U.S.  Food  and  Drug  Administration’s  limit  of  0.5  parts  per 
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million  (ppm) .  Two  of  the  Sacramento  suckers  had  mercury  residues  in 
their  tissues  equal  to  or  higher  than  the  limit.  Mercury  concentrations 
in  the  tissues  of  the  suckers  increased  with  the  size  of  the  individual 
fish;  however,  no  such  size-content  relationship  is  evident  in  the  other 
species  sampled. 


Fish 


Long  Bar  (ppm) 


Gold  Field  (ppm) 


Sacramento  squawfish 


0.60  (14.75)  \l 


0.21  (11.5) 
0.29  (10.75) 
0.19  (10.5) 
0.26  (8.0) 
0.20  (7.75) 
0.38  (7.50) 


Sacramento  sucker 


0.50  (18.0) 
0.78  (17.5) 
0.26  (14.25) 
0.19  (14.25) 
0.092  (13.75) 


White  catfish 

0.62 

(9.0) 

Green  sunfish 

0.18 

(6.5) 

Bluegill 

0.25 

(6.5) 

Sacramento  blackfish 

0.51 

0.59 

0.38 

(15.75) 
(15.25) 

(14.75) 

\J  Number  in  (  )  indicates  length  of  fish  in  inches. 


The  concentrations  of  mercury  in  water,  sediments  and  biological 
materials  were  not  greater  than  concentrations  measured  in  comparable 
areas  in  California,  and  while  some  fish  exceeded  U.S.  Food  and  Drug 
Administration  (FDA)  guidelines  for  human  consumption,  this  cannot  be 


G-23 


considered  unusual  in  light  of  measurements  made  elsewhere  in 


California. (1) 


Results  of  tests  of  the  Long  Bar  core  sand  samples  are  as  follows: 


Sample  Depth  (ft)  Mercury  (ppm) 


2B  - 

u 

top 

0-36 

0.0012 

2B  - 

14 

bottom 

36-74 

0,00077 

2B  - 

15 

top 

0-41-1/2 

<0.00025 

2B  - 

15 

bottom 

41-1/2-76 

<0.00025 

2B  - 

16 

top 

0-25 

0,00069 

2B  - 

16 

bottom 

25-47 

<0,00025 

2B  - 

17 

top 

0-35 

<0.00025 

2B  - 

17 

bottom 

35-66 

<0.00025 

Three  of  the  mercury  determinations  indicated  detectable  levels 
with  two  of  these  values  coming  from  core  2B  -  14.  The  highest  value 
obtained  was  0.0012  ppm,  which  is  lower  than  the  0.0022  ppm  reported  for 
the  headwaters  of  the  Feather  River  near  For tola.  These  values  cannot 
be  considered  extraordinarily  high  as  compared  to  the  surface  water 
results,  especially  in  light  of  the  vigorous  extraction  method. 

b.  Lead.  -  No  water  samples  contained  detectable  levels  of  lead. 
This  finding  is  consistent  with  the  low  solubilities  of  most  lead 
compounds  and  also  with  the  study  by  the  Federal  Water  Pollution  Control 
Administration  of  water  samples  taken  from  the  Sacramento  River  system 
from  1962“! 967. 
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Lead  was  present  in  detectable  amounts  in  sediment  samples  taken 
from  Long  Bar  Pond  and  the  site  near  Marysville,  Samples  from  both 
sites  had  lead  concentrations  considerably  higher  than  the  0,010-0,015 
ppm  average  for  rural  soils  and  the  earth's  crust. 

Lead  was  also  present  in  detectable  concentrations  in  most  of  the 
algae  sampled,  and  the  residue  levels  were  generally  higher  than  soil 
levels. 

Lead  was  not  detected  in  bullrushes  gathered  from  Tirabuctoo  Pond, 
but  was  observed  in  cattails  gathered  from  the  Long  Bar  Pond, 
Concentrations  of  residues  in  the  cattail  samples  closely  matched  those 
of  the  sediment  samples  from  that  site. 

Low  lead  levels  were  detected  in  the  willow  leaf  samples  from  the 
Long  Bar  site  and  along  the  Yuba  River  at  Rose  Bar,  Levels  in  samples 
from  the  downstream  site  near  Marysville  were  considerably  higher, 
exceeding  the  lead  levels  in  sediments  from  that  area. 

None  of  the  fish  taken  from  Long  Bar  and  Gold  Field  Ponds  contained 
detectable  concentrations  of  lead. 

The  following  tabulation  summarizes  lead  residues  found  in  the 
samples  tested. 
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Ponds  Cppb) _  Yuba  River  (ppb) 


T imbue too 

Long  Bar  1 

Gold  Field 

Rose  Bar 

Marysville 

Water  (total) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

— 

<0.01 

<0.01 

<0.01 

<0.01 

— 

<0.01 

<0.01 

Sediment 

<0.01 

12.0 

<2.5 

5.5 

<0.01 

9.7 

— 

<2.5 

4 . 6 

<0.01 

7.5 

— 

<2.5 

<2.5 

Algae 

19.0 

20.0  y 

4.3 

_ 

9.0 

— 

— 

3.8 

— 

8.8 

— 

— 

<1.5 

— 

Macrophyte 

<2.5 

<14.0 

— 

— 

— 

<2.5 

<  3.0 

— 

— 

— 

<2.5 

<  2.4 

— 

— 

— 

Willow  leaves 

<2.5 

3.0 

_ 

4.3 

32.0 

<2.5 

3.0 

— 

4.3 

13.0 

<2.5 

<  1.5 

— 

1.8 

6.3 

Fish 

_ 

<  0.25 

<0.25 

_ 

— 

(7  samples) 

(11  samples) 

— 

— 

1/  Samples  pooled  because  of  small  sample  size. 


The  concentrations  of  lead  measured  were  low  and  comparable  with 
values  measured  in  other  unurbanized  areas  in  California - 


Results  of  tests  of  the  Long  Bar  core  sand  samples  are  as  follows 
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Sample 


Depth  (ft) 


Lead  (ppm) 


2B  -  14  top 
2B  -  14  bottom 


0-36 

36-74 


<0.01 

<0.01 


2B  -  15  top 
2B  -  15  bottom 


0-41-1/2 

41-1/2-76 


<0.01 

<0.01 


2B  -  16  top 
2B  -  16  bottom 


0-25 

25-47 


<0.01 

<0.01 


2B  -  17  top 
2B  -  17  bottom 


0-35 

35-66 


<0.01 

<0.01 


All  lead  levels  were  below  the  level  of  detection,  as  was  found  for 
surface  waters. 

c.  Boron.  -  STORE!  data  from  1960  to  1966  showed  concentrations  of 
boron  in  the  Yuba  River  near  Marysville  ranging  from  0  to  100  ppb  and 
averaging  15.38  ppb.  Samples  collected  upstream  on  the  Yuba  River  near 
Smartvllle  during  the  same  period  also  showed  values  ranging  from  0  to 
100  ppb  with  an  average  of  13.73  ppb.  These  boron  levels  are  well  below 
the  national  average  of  101  ppb  and  are  considerably  less  than  the 
averages  for  the  lower  Sacramento  River.  The  samples  tested  by  BEAK 
contained  less  than  100  ppb  of  boron.  This  reflects  the  very  low  boron 
content  of  Sierra-type  soils  In  northern  California  and  Is  below  the 
level  of  toxicity  for  most  plants.  The  concentrations  of  boron  In  water 
were  substantially  below  the  limits  recommended  for  Irrigation  water 
(400  ppb). 
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Boron  was  present  In  detectable  concentrations  in  all  three 
sediment  samples  taken  from  Long  Bar,  in  two  of  the  samples  from  Rose 
Bar,  and  in  one  of  the  samples  from  the  site  near  Marysville, 

Algae  taken  from  ponds  at  Tlmbuctoo  Bend  and  Long  Bar  showed  some 
tendency  to  accumulate  boron.  Samples  from  Yuba  River  at  Rose  Bar  did 
not  show  this  tendency  but  matched  the  boron  concentrations  of 
surrounding  sediments. 

The  aquatic  macrophytes  sampled  from  the  ponds  at  Tlmbuctoo  Bend 
and  Long  Bar  had  low  but  detectable  concentrations  of  boron. 

Boron  residues  were  present  in  all  samples  of  willow  leaves  with 
highest  concentrations  observed  in  willows  growing  near  the  ponds  at 
Tlmbuctoo  Bend  and  Long  Bar.  Boron  is  a  necessary  mlcronutrlent  for  the 
growth  and  development  of  many  higher  plants  and  is  toxic  to  only  very 
sensitive  species,  except  in  high  concentrations. 

The  following  tabulation  lists  the  boron  residues  detected  in  the 
samples  tested: 
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Ponds  (ppb) 

Yuba  River  (ppb) 

Tlmbuctoo  Long  Bar  1  Gold  Field 

Rose  Bar  Marysville 

Water  (total) 

0.1 

<0.1 

— 

<0.1 

<0.1 

0.1 

<0.1 

— 

<0.1 

<0.1 

0.1 

<0.1 

— 

<0.1 

<0.1 

Sediment 

__ 

5.6 

3.4 

3.7 

— 

5.3 

— 

2.1 

<2.0 

— 

2.2 

— 

<2.0 

<2.0 

Algae 

16.0 

11.0  j_/ 

2.7 

_ 

7.2 

— 

— 

2.5 

— 

5.0 

— 

— 

<2.5 

— 

Macrophyte 

3.9 

6.5 

— 

— 

— 

3.3 

6.2 

— 

— 

— 

3.2 

5.8 

— 

— 

— 

Willow  leaves 

46.0 

72.0 

22.0 

32.0 

36.0 

33.0 

— 

21.0 

13.0 

23.0 

10.0 

— 

20.0 

6.3 

Fish 

0.25  l! 

2,5  j,/ 

_ 

_ 

— 

(7  samples) 

(11  samples) 

— 

— 

Samples  pooled  because  of  small  sample  size. 

Results  of  tests  of  the  Long  Bar  core  sand  samples  are  as  follows: 
Sample  Depth  (ft)  Boron  (ppm) 


2B  - 

14 

top 

0-36 

0.01 

2B  - 

14 

bottom 

36-74 

0.02 

2B  - 

15 

top 

0-41-1/2 

<0.01 

2B  - 

15 

bottom 

41-1/2-76 

<0.01 

2B  - 

16 

top 

0-25 

<0.01 

2B  - 

16 

bottom 

25-47 

0.01 

2B  - 

17 

top 

0-35 

0.02 

2B  - 

17 

bottom 

35-66 

0.01 

Five  of  the  boron  samples  showed  levels  slightly  above  the  levels  of 
detection,  but  levels  could  not  be  considered  injurious  to  agricultural 


plants 
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6. 


Discussion. 


It  Is  clear  from  data  at  Englebrlght  and  New  Bullards  Bar 
Reservoirs  that  Marysville  Lake  would  tend  to  develop  a  strong 
stratification  from  April  through  November.  The  mathematical  model 
study  at  the  Waterways  Experiment  Station,  calibrated  with  thermal 
profile  data  from  Englebrlght  and  New  Bullards  Bar,  Indicates  that  the 
pumpback  power  operation  would  not  destratlfy  the  reservoir.  (5)  Results 
from  the  900  MW  study  show  that  the  downstream  temperature  objects  can 
be  met.  Results  from  the  2250  MW  study  are  not  available  for  this 
draft,  but  will  be  Included  In  the  final  Phase  I  GDM. 

Data  on  organic  and  nutrient  loads  Indicate  that  the  eutrophication 
potential  In  Marysville  Lake  Is  low,  and  phytoplankton  growth  would  not 
be  significant.  Direct  nutrient  transport  by  streams  into  the  reservoir 
would  be  low.  Dissolved  oxygen  profile  data  from  Englebrlght  and  New 
Bullards  Bar  indicate  that  relatively  high  levels  of  dissolved  oxygen 
are  maintained  In  their  hypolimnlons  throughout  the  year,  and  In  the 
absence  of  additional  organic  loads  the  same  may  be  expected  in 
Marysville  Lake. 

The  relatively  high  transparency  indicated  by  Secchl  disk  data  from 
Englebrlght  and  New  Bullards  Bar  Implies  that  turbidity  and  suspended 
sediments  would  not  be  a  problem  in  Marysville  Lake. 
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Heavy  metal  and  pesticide  data  show  no  cause  for  concern,  although 
future  thoughts  on  pesticide  control  in  the  watershed  may  be  warranted. 

The  monitoring  program  is  continuing,  and  the  results  will  appear 
in  future  DM*s.  A  construction  and  project  water  quality  monitoring 
program  will  be  discussed  in  the  Phase  II  GDM. 
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ATTACHMENT  A 


Table  A-1. 


1/ 


Irrigation  Water  Quality  Criteria— 


Phytotoxic  Trace  Elementa 


For  use  on  fine  textured 


For  continuous  use 

neutral  to  alkaline  soils 

on  all  soils,  mg/L 

over  1 

a  period  of  20  years,  mg/L 

Alxinlnum 

5.0 

20.0 

Arsenic 

0.10 

2.0 

Beryllium 

0.10 

0.50 

Boron 

0.75 

For  boron  sensl-  2.0 

for  boron  sensitive  crops 

1.00 

tlve ,  semltolerant , 

can  be  Increased  for 

2.00 

and  tolerant 

plants 

tolerant  plants  or  for 

— 

on  all  soils 

shorter  periods  of  time. 

Cadmium 

0.010 

0.050 

Chromium 

0.10 

1.0 

Cobalt 

0.050 

5.0 

Copper 

0.20 

5.0 

Fluoride 

1.0 

15.0 

Iron 

5.0 

20.0 

Lead 

5.0  / 

10.0 

Lithium 

2.5^' 

2.5 

Manganese 

0.20 

1/ 

10.0 

Molybdenum 

0.010^' 

- 

Nickel 

0.20 

2.0 

Selenium 

0.02 

0.02 

Vanadium 

0.10 

1.0 

Zinc 

2.0 

10.0 

Pesticides 


Insecticides.  -  No  limits  are  given  for  Insecticide  residues  In 
Irrigation  waters . 

Herbicides.  -  Limits  are  only  given  for  the  following  selected 
herbicides,  due  to  current  lack  of  knowledge. 

Herbicide _ Approx,  limit,  ug/L 

Dalapon  200 

TCA  50 

2,  4-D  Amine  Salt  30 


jL/  From  EPA  Water  Quality  Criteria  1972. 

For  citrus,  the  maximum  concentration  Is  0.075  mg/L. 

V  For  short-term  use  on  soils  that  react  with  this  element, 
a  concentration  of  0.050  mg/L  Is  recommended. 
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SODIUM  (ALKALI)  HAZARD 


100  2  3  4  5  6  7  8  1000  2  3  4  5000 


Figure  A-1.  Diagram  for  the  Classification  of  Irrigation  Waters^' 
1/  USDA  Agricultural  Handbook  No.  60. 
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Table  A-1,  continued 
Water  Salinity 


Reconaended  Guidelines  for  Salinity  In  Irrigation  Water 

Classification_ TPS,  mg/L  EC,  umho/cm 


Water  for  which  no  detrimental  effects 
are  usually  noticed. 

Water  that  can  have  detrimental  effects 
on  sensitive  crops. 

Water  that  can  have  adverse  effects  on 
many  crops;  requires  careful  management 
practices. 

Water  that  can  be  used  for  tolerant 
plants  on  permeable  soils  with  careful 
taanagement  practices. 


500  750 

500-1000  750-1500 

1000-2000  1500-3000 


2000-5000  3000-7500 


Because  the  sodium  portion  of  the  TDS  can  affect  the  drainage 
characteristics  of  the  soil,  It  Is  often  best  to  consider  the  sodium 
hazard  along  with  the  salinity  hazard  In  classifying  the  salt  suit¬ 
ability  of  a  given  water.  Figure  A-1  allows  one  to  do  this.  There 
the  sodium  hazard  Is  represented  by  the  sodium  adsorption  ratio  (SAR) . 


Soil  Saturation  Extract  Salinity 

See  pps.  325-327  of  EPA's  Water  Quality  Criteria  1972.  for  extract 
salinities  that  cause  10,  25,  and  50Z  yield  reduction  values  for 
vegetable,  field,  fruit,  and  forage  crops  having  high,  medium, 
and  low  salt  tolerances. 
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ATTACHMENT  B 


Table  B-1  .  Freshwater  Aquatic  Life  and  Wildlife 
Water  Quality  Criteria 

AQUATIC  LIFE 

Suspended  SolldST^-  Aquatic  comnunltles  should  be  protected  if  the  fol- 
f owing  maximum  concentrations  of  suspended  solids  exist: 


High  level  of  protection 

Moderate  protection 

Low  level  of  protection 

Very  low  level  of  protection  over 


25  mg/L 
80  mg/L 
400  mg/L 
400  mg/L 


Dissolved  OxygenT  -  The  medium  dissolved  oxygen  concentration  shall  not 
fall  below  8SZ  of  saturation  In  the  main  water  mass  and  the  95  percentile 
concentration  shall  not  fall  below  75Z  of  saturation.  The  dissolved 
oxygen  concentrations  shall  not  be  reduced  below  the  following  minimum 
levels  at  any  time: 


Waters  designated  as  warmwater  habitat 
Waters  designated  as  coldwater  habitat 
Waters  designated  as  coldwater  habitat 
and  spawning 


5.0  mg/L 
6.0  mg/L 

7.0  mg/L 


Because  the  combination  of  water  temperature  and  dissolved  oxygen  affects 
coldwater  fishery,  the  table  entitled  "Cold  Water  Fishery  Tolerance 
Zones"  Is  Included  to  present  these  effects. 

2/ 

pH.~*-  The  pH  shall  not  be  depressed  below  6.5  nor  raised  above  8.5. 
Changes  In  normal  ambient  pH  levels  shall  not  exceed  0.5  In  fresh  waters 
with  designated  cold  and  warm  water  fishery  beneficial  uses. 

2/ 

Oil  fmd  Grease.  -  Waters  shall  not  contain  oils ,  greases ,  waxes ,  or  other 
materials  In  concentrations  that  cause  nuisance,  result  In  a  visible  film 
or  coating  on  the  surface  of  the  water  or  on  objects  In  the  water,  or 
otherwise  adversely  affects  beneficial  uses. 

Polychlorinated  BlphenolsW  Aquatic  life  should  be  protected  where  the 
maximum  concentration  of  total  PCB  In  unflltered  water  does  not  exceed 
0.002  ug/L  at  any  time  or  place,  and  the  residues  In  the  general  body 
tissues  of  any  aquatic  organism  do  not  exceed  0.5  ug/g. 

Pesticides'^^-  Organochlorlne  Insecticides  -  The  recommendations  for 
selected  organochlorlne  Insecticides  are  based  upon  levels  In  water 
and  residue  concentrations  In  whole  fish  on  a  wet  weight  basis.  Aquatic 
life  should  be  protected  where  the  maximum  concentration  of  the 
organochlorlne  pesticide  In  the  water  does  not  exceed  the  values  listed 
In  the  table  entitled  "Recommended  Maximum  Concentrations  of  Organo- 
chlorlne  Pesticides  In  Whole  (Unflltered)  Water." _ 

1^/  From  Water  Qiiallty  Criteria  1972.  EPA. 

TJ  From  SWRQB  Basin  Plan  for  Basins  5A,  B,  and  C,  1975. 
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Table  B-1,  continued 


For  the  protection  of  predators,  the  following  values  are  suggested 
for  residues  in  whole  fish  (wet  weight):  DDT  (including  DDD  and  DDE)- 
1.0  mg/kg;  aldrin,  dieldrin,  endrin,  heptachlor  (including  heptachlor 
epoxide),  chlordane,  lindane,  benzene  hexachloride,  toxaphene,  and  endo- 
sulfan-0.1  mg/kg,  either  singly  or  in  combination.  For  further  discussion 
see  the  section  on  Wildlife  below. 

If  fish  and  wildlife  are  to  be  protected,  and  where  residues  exceed 
the  recommended  concentrations,  pesticide  use  should  be  restricted  until 
the  recommended  concentrations  are  reached  (except  where  a  substitute 
pesticide  will  not  protect  human  health) . 

Other  pesticides  -  The  recommended  maximum  concentrations  of  other 
pesticides  in  freshwater  are  listed  in  the  table  entitled  "Recommended 
Maximum  Concentrations  of  other  Pesticides  in  Whole  (Dnfiltered)  Water," 
except  that  where  pesticides  are  applied  to  water  to  kill  undesirable 
aquatic  life,  the  values  will  be  higher.  In  the  latter  instances,  care 
should  be  taken  to  avoid  indiscriminate  use  and  to  insure  that  application 
of  the  pesticide  follows  the  prescribed  methods. 

1/ 

CadmiuiflT  -  Aquatic  life  should  be  protected  where  levels  of  cadmium 

do  not  exceed  0.03  mg/L  in  water  having  total  hardness  above  100  mg/L  as 

CaC03,  or  0.004  mg/L  in  waters  with  a  hardness  of  100  mg/L  or  below  at 
any  time  or  place.  Habitats  should  be  safe  for  crustaceans  or  the  eggs 
and  larvae  of  salmon  if  the  levels  of  cadmium  do  not  exceed  0.003  mg/L 

in  hard  water  or  0.0004  mg/L  in  soft  water  at  any  time  or  place. 

i/ 

Chromium.  -  Mixed  aquatic  populations  should  be  protected  where  the 
concentration  of  total  chromium  in  water  does  not  exceed  0.05  mg/L  at 
any  time  or  place. 

3/ 

Copper^.  -  Once  a  96-hour  LC50  has  been  determined  using  the  re¬ 
ceiving  water  in  question  and  the  most  sensitive  important  species  in 
the  locality  as  the  test  organism,  a  concentration  of  copper  safe  to 
aquatic  life  in  that  water  can  be  estimated  by  multiplying  the  96-hour 
LC50  by  an  application  factor  of  0.1. 

1/ 

Lead.  -  The  concentration  of  lead  in  water  should  not  be  higher 
than  0.03  mg/L  at  any  time  or  place  in  order  to  protect  aquatic  life. 

1/ 

Mercury.  -  Selected  species  of  fish  and  predatory  aquatic  organisms 
should  be  protected  when  the  following  conditions  are  fulfilled:  (1) 
the  concentration  of  total  mercury  does  not  exceed  a  total  body  burden 
t>f  0.5  ug/g  wet  weight  in  any  aquatic  organism;  (2)  the  total  mercury 
concentrations  in  unflltered  water  do  not  exceed  0.2  ug/L  at  any  time 
or  place;  and  (3)  the  average  total  mercury  concentration  in  unfiltered 
water  does  not  exceed  0.05  ug/L. 


_3/  The  96-hour  LC50  is  the  concentration  of  toxic  substance  that  kills 
50  percent  of  the  test  organisms  within  the  test  time  period  of  96-hours. 
While  96-hour  LC50*s  are  not  available  for  these  metals  for  most  life 
forms,  the  48-hour  LC50*s  for  rainbow  trout  are  shown  in  the  figure 
entitled  "The  48-Hour  Lethal  Concentrations  of  Three  Heavy  Metals  for 
Rainbow  Trout."  Attachment  B 
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Table  B-1,  continued 


Zlncr*—  Once  a  96-hour  LC50  has  been  determined  using  the  receiving 
water  in  question  and  the  most  sensitive  Important  species  in  the  locality 
as  the  test  organism,  a  concentration  of  zinc  safe  to  aquatic  life  In 
that  water  can  be  estimated  by  multiplying  the  96-hour  LC50  by  an  applica¬ 
tion  factor  of  0.005. 

Cyanide  Once  a  96-hour  LC50  has  been  determined  using  the  re¬ 
ceiving  water  In  question  and  the  most  sensitive  Important  species  In  the 
locality  as  the  test  organism,  a  concentration  of  free  cyanide  (CN-)  safe 
to  aquatic  life  In  that  water  can  be  estimated  by  multiplying  the  96-hour 
LCSO  by  an  application  factor  of  0.05;  but  no  concentration  greater  than 
0.005  mg/L  Is  recommended  at  any  time  or  place. 

WILDLIFE-^ 

The  criteria  above  to  protect  fish  will  In  most  cases  also  provide  the 
minimal,  requisites  for  wildlife.  For  most  species  of  wildlife,  however, 
considerations  must  also  be  given  to  the  effects  the  water  quality  will 
have  upon  the  food  chain  used  by  the  wildlife,  and  on  the  plants  which 
provide  their  shelter.  The  following  Information  presents  some  more 
criteria  to  be  considered  for  wildlife. 

pH.  -  Aquatic  plants  of  greatest  value  as  food  for  waterfowl  thrive 
best  In  waters  with  a  summer  pH  range  of  7.0  to  9.2. 

Alkalinity .  -  Waterfowl  habitats  should  have  a  bicarbonate  alkalinity 
between  30  and  130  mg/L  to  be  productive.  Fluctuations  should  be  less 
than  50  mg/L  from  natural  conditions. 

Salinity .  -  Salinity  should  be  kept  as  close  to  natural  conditions 
as  possible.  Rapid  fluctatlons  should  be  minimized. 

Settleable  Substances.  -  Settleable  substances  can  destroy  the  use¬ 
fulness  of  aquatic  bottoms  to  waterfowl,  and  for  that  reason,  settleable 
substances  should  be  minimized  In  areas  expected  to  support  waterfowl. 

Oil.  -  To  protect  waterfowl,  there  should  be  no  visible  floating  oil. 

Lead.  -  In  order  to  reduce  the  Incidence  of  lead  poisoning  In  fresh¬ 
water  and  marine  waterfowl.  It  Is  recommended  that:  non-toxic  shot  be 
used,  or  that  no  further  lead  shot  be  Introduced  Into  zones  of  shot 
deposition  If  lead  shot  concentrations  exceed  1.0  shot  per  4  square  feet 
In  the  top  two  Inches  of  sediment. 

Botulism  Poisoning.  -  Outbreaks  of  botulism  poisoning  tend  to  be 
associated  with,  or  affected  by  Insect  die-offs,  water  temperature  above 
70F,  fluctuating  water  levels ,  and  elevated  concentrations  of  dissolved 
solids.  Management  of  these  factors  may  reduce  outbreaks  of  botulism 
poisoning. 


Attachment  B 
Page  3  of  7 


Table  B-1,  continued 


Pesticides.  -  In  order  to  protect  most  species  of  aquatic  wildlife, 
the  total  DDT  concentration  on  a  wet-velght  basis  should  be  less  than 
1  mg/kg  in  any  aquatic  plants  or  animals.  (Also  see  Recommendations  for 
Pesticides  under  the  Aquatic  Life  section  above) . 

Polychlorinated  Blphenols .  -  Because  of  the  persistence  of  PCB  and 
their  susceptibility  to  biological  magnification.  It  Is  recommended  that 
the  body  burdens  of  PCB  In  birds  and  mammals  not  be  permitted  to  Increase 
and  that  monitoring  programs  be  Instituted. 

Mercury.  -  Flsh-eatlng  birds  should  be  protected  If  mercury  levels 
In  fish  do  not  exceed  0.5  ug/g. 

Since  the  recommendation  of  0.5  ug/g  mercury  In  fish  provides  little 
or  no  safety  margin  for  fisheating  wildlife.  It  is  recommended  that  the 
safety  of  the  0.5  ug/g  level  be  reevaluated  as  soon  as  possible. 
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Table  B~3.  Reconmended  Maximum  Concen¬ 
trations  of  othex^  Pesticides  In  Whole 
(Unflltered)  Water,  Saiqpled  at  any  Time 
and  any  Places 


U/D 


m.. 


TtPf.. 


(k) 

I.N1 

(k) 

W 

« 

1.1 

l.«1 

0i> 

i.m 

t.m 

i.tt 

I.N 

I.N1 

in 

1.11 

I.M 

w 

I.II2 

IM 

1.4 

I.M4 

Cl) 

1.0 

0) 

1.4 

rm 


Table 

B-3» 

continued. 

XMtaBitalllKicMM 

ticumnJil  ctMttIriitw  («i|/C 

Mwicwfe . 

(1) 

llJM . . . 

W 

f  . 

(1) 

\  CirfeMyl . 

1.0 

\  ZlCtM . 

1.1 

1  HiffekM«,fiM(kM«MllffaiMti 

MeommwM  nixbnvM  ctMtatrig— (j>t/D 

AcnWi . 

(1) 

1  iMm/biuak . 

IN.I 

1  bin . 

(1) 

5  IwatWi. . 

(fe) 

CfecrixvM. . 

(1) 

arc . . 

(fe) 

DkM... . . 

(fe) 

DlliyM 

111.1 

J  DEf . 

(fe) 

D«i« . 

(fe) 

-■  Dicjwfei .  . 

.  20 

Wcmifeirii . . 

n.i 

1.2 

DiftH . 

l.l 

•  INttN . 

.  1.1 

Oiltitii . 

(fe) 

Diirtrafe«t|1  yfenil . 

(fe) 

DiyfeaiMM . 

(fe) 

2.4-D  (WIO . 

(fe) 

2.4D(in) . 

4.1 

2.4D(10E) . 

(fe) 

2.4'0  (DittfeytuM  nMi) . 

(fe) 

EtloQiil  (Ditt#Mi  nO . 

.  (fe) 

EnliOHlCOifttiMiMinO . 

(fe) 

. 

(fe) 

'  Fmm  (Stiim  mO . 

4S.I 

HyaniM-lsa . . 

(fe) 

HytiiiM*23t} . 

(fe) 

HylftBuMT . 

(fe) 

Hy4n(feri-1l1 . 

(fe) 

HylfitMylM . 

(fe) 

IPC . 

(fe) 

MCM . 

(fe) 

I  MtMt . 

(fe) 

Miiimw . 

(fe) 

PvBfent..^ . . 

(fe) 

Ol) 

I  Mm . 

(fe) 

!  PNfMl . 

(fe) 

sum  (Id) . 

M 

'  SfemCKU) .  . 

M 

•  ShnOOE) . 

(fe) 

^  ShuCftlratainl) . 

(fe) 

9muim . 

0.1 

THflnnli . 

(fe) 

VMMMt . 

(fe) 

■Mob  - 

iKO—tlill  MlMMa  CMCtltnltM  (^it/D 

:  wiioth, . 

1.102 

1  Fynam. . 

•.n 

. 

0.1 

«  CMCMtnIsts  wt  fey  vaNflylaf  tfei  Milt  Itxidty  nfem  tv  tha  iitn  tcnitivt  lytclM  (A 

^«i4iil>-0)feyuiy|lofe«lMtirtflJ1  tict|<  ifetft  u  tife>«tiMiti!!y  Itrtyrf  ttphctloi  ImI  m  t»  fei4icilal 
*  Iratndtil  liti  It  Mniai  oft  ctMftntftiL 


Attachment  B 
Page  5  of  7 


Figure  B-1.  Cold  Water  Fishery  Tolerance  Zones 
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Zone  III.  Combination  of  dissolved  oxygen  and  temperature  where  cold  water  fish  would  lead  a  narginal 
existence. 

Zone  IV.  Combination  of  dissolved  oxygen  and  temperature  t)aat  is  fatal  to  cold  water  fish. 

This  curve  from  Journal^  Water  Pollution  Control  Federation,  Janiiarv  1^73,  ’’Dissolved  Oxygen  and  Temperature 
in  a  Stratified  Lake”,  by  Smith  and  Bella. 


Total  Hardnns,  mg/l  as  CaCoj 


FlGVRE'B-2  —The  4S-Hour  Lethal  Concentratiom  of  Three  Heavy  Metals  for  Rainbow  Trout 
1/  From  Water  Quality  Criteria  1972,  U.  S.  Environmental  Protection  Agency. 
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ATTACHMENT  C 


Table  C-1. Guidelines  for  Water-Contact  Recreation  Criteria-^^ 
(Natural  fresh  water  or  salt  water) 


Constituent  or 

Threshold (a) 

Limiting (b) 

Characteristic 

Concentration 

Concentration 

Geometric  mean  fecal 
conform  density, 
by  MF  count  or  MPN, 
per  100  ml 

200(c) 

(e) 

Visible  solids  of 
sewage  origin 

none 

none 

Methylene  blue  active 
substances 

1(d) 

2 

Suspended  solids, 
mg/1 

20(d) 

100 

Floatable  oil  & 
grease,  mg/1 

none 

5 

Emulsified  oil  & 
grease,  mg/1 

10(d) 

20 

Turbidity,  Secchl  disc 
depth,  ft 

>4 

« 

Color,  standard  cobalt 
scale,  units 

15(d) 

100 

Threshold  odor  number 

32(d) 

256 

Range  of  pH 

6.5-8. 3 

6. 0-9.0 

Temperature,  maximum, 

•c 

30 

- 

(a)  Concentrations  lower  than  these  threshold  values  should  not 
Interfere  with  the  use  of  such  waters  for  swimming,  bathing, 
or  other  water  contact.  Beyond  these  threshold  values,  com¬ 
plaints  may  be  received  from  the  public,  or  health  authorities 
may  become  concerned. 

(b)  Limiting  concentrations  are  those  that  prohibit  or  seriously 
Impair  the  value  of  such  waters  for  swimming,  bathing,  or 
other  water  contact. 

(c)  The  log  mean  concentration  of  fecal  conforms  over  a  30-day 
period  should  not  exceed  200/100  ml,  nor  should  more  than 
10  percent  of  the  samples  over  a  30-day  period  exceed 
400/100  ml. 

(d)  Values  not  to  be  exceeded  In  more  than  20  percent  of  any  20 
consecutive  samples  nor  In  any  three  consecutive  samples. 

The  frequency  of  sampling  should  be  specified. 

(e)  On  the  basis  of  epidemiological  evidence,  no  limiting  con¬ 
centration  can  be  specified  provided  that  no  gross  fecal 
pollution  Is  evident. 


]L/  From  Comprehensive  Water  Quality  Control  Plan  for  Basins  5 A,  SB, 
and  5C,  report  for  State  Water  Resources  Control  Board  by  Bay 
Valley  Consultants,  May  1973. 
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Table  C-1,  continued 


2/ 


Other  temperature  considerations.— 


Water  ranging  in  temperature  from  78-86*F  (26-30"C)  is  comfortable 
to  most  summers  throughout  prolonged  periods  of  moderate  physical  exer¬ 
tion.  The  following  chart  shows  the  upper  and  lower  safe  water  temper¬ 
atures  for  various  periods  of  Immersion. 
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L  Lethal,  lOOZ  expectancy  of  death. 

M  ■■  Marginal,  50Z  expectancy  of  uncons iousnes s ,  probably  drowning. 
S  -  Safe.  lOOZ  survival. _ 


Ij  From  Water  Quality  Criteria  1972,  EPA. 
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ATTACHMENT  D 
TABLE  D-1 

STATE  OF  CALIFORNIA 
OBJECTIVES  FOR  INLAND  SURFACE  WATERS 
SACRAMENTO  RIVER  BASIN 

This  table  includes  water  quality  objectives  that  apply  to  all  inland 
surface  waters  (excludinj^  the  Delta)  of  the  basins,  and  objectives  that 
apply  only  to  specific  surface  water  bodies. As  part  of  the  state’s 
continuous  planning  process,  data  will  be  collected  and  more  specific 
water  quality  objectives  will  be  developed  for  those  mineral  and  nutrient 
constituents  where  sufficient  information  is  presently  not  available  for 
the  establishment  of  specific  objectives. 

Bacteria 

In  waters  designated  for  contact  recreation  (REC-1) ,  the  fecal  coliform 
concentration  based  on  a  minimum  of  not  less  than  five  samples  for  any 
30-day  period  shall  not  exceed  a  geometric  mean  of  200/100  ml,  nor  shall 
more  than  ten  percent  of  the  total  number  of  samples  taken  during  any 
30-day  period  exceed  AOO/lOO  ml. 

Bio s timulatory  Substances 

Waters  shall  not  contain  biostimulatory  substances  in  concentrations  that 
promote  aquatic  growths  to  the  extent  that  such  growths  cause  nuisance  or 
adversely  affect  beneficial  uses. 

In  most  water  bodies,  water  quality  objectives  for  nitrogen  will  not  be 
established  until  studies  to  determine  the  specific  effects  of  nitrogen 
on  algal  growth  in  the  Delta,  the  lower  San  Joaquin  River,  and 
San  Francisco  Bay  are  completed. 

At  the  present  time,  only  limited  productive  areas  within  the  Delta  (e.g., 
Sherman  Island  and  Franks  Tract)  show  any  significant  levels  of  sensitivity 
to  nitrogen.  Elsewhere  in  the  Delta,  indications  are  that  algal  levels 
would  not  be  influenced  by  limiting  nitrogen  because  light  penetration 
(a  function  of  turbidity)  may  be  the  limiting  factor.  Until  the  relation¬ 
ships  between  nutrients  from  controllable  and  uncontrollable  sources  and 
algal  levels  have  been  established,  it  is  not  productive  to  set  specific 
numerical  water  quality  objectives  for  nitrogen  in  the  basin  waters. 
Wherever  possible,  facility  plans  should  maintain  flexibility  to  allow 
for  future  nitrogen  removal  processes. 

Chemical  Cqnstiti^ents 

Waters  shall  not  contain  chemical  constituents  in  concentrations  that 
adversely  affect  beneficial  uses.  Water  designated  for  use  as  domestic 
or  municipal  supply  (MUNI)  shall  not  contain  concentrations  of  chemical 
constituents  in  excess  of  the  limits  specified  in  California  Administrative 


For  brevity,  those  specific  objectives  which  do  not  pertain  to  the 
Yuba-Feather  River  System  are  deleted  in  this  report. 
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Chemical  Constituents  (Continued) 


Code,  Title  17,  Chapter  5,  Subchapter  1,  Group  1,  Article  4,  Section  7019, 
Tables  2,  3,  and  4.  The  limits  described  therein  will  be  reviewed  on  a 
case-by-^case  basis  in  order  to  assure  protection  of  beneficial  uses  other 
than  MUN,  as  appropriate.  To  the  extent  of  any  conflict  with  the  above, 
the  more  stringent  objective  applies. 

The  following  objectives  for  electrical  conductivity  and  total  dissolved 
solids  apply  to  the  water  bodies  specified.  To  the  extent  of  any  conflict 
with  the  above,  the  more  stringent  shall  apply. 


(1)  The  25®C  Electrical  Conductivity: 


Applicable  Water  Body 


Shall  not  exceed  150  micromhos/cm 
(90  percentile)  in  well-mixed 
waters  of  the  Feather  River. 


North  Fork,  Feather  River  (33) 

Middle  Fork,  Feather  River, 
Little  Last  Chance  Creek  to 
Lake  Oroville  (36) 

Feather  River,  Fish  Barrier 
Dam  to  Sacramento  River  (40) 


Color 


Water  shall  be  free  of  discoloration  that  causes  nuisance  or  adversely 
affects  beneficial  uses. 


Dissolved  Oxygen 


The  monthly  median  of  the  mean  daily  dissolved  oxygen  concentration  shall 
not  fall  below  85  percent  of  saturation  in  the  main  water  mass  and  the 
95  percentile  concentration  shall  not  fall  below  75  percent  of  saturation. 
The  dissoJved  oxygen  concentrations  shall  not  be  reduced  below  the  follow¬ 
ing  minimum  levels  at  any  time: 


Waters  designated  WARM 
Waters  designated  COLD 
Waters  designated  SPTO 


5.0  mg/L 
7.0  mg/L 
7.0  mg/L 


2 
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The  following  objectives  apply  to  the  water  bodies  specified.  To  the 
extent  of  any  conflict  with  the  above,  the  more  stringent  objective  applies. 
The  dissolved  oxygen  concentrations: 

Applicable  Water  Body 

(1)  Shall  be  greater  than  or  equal  to  8.0  Feather  River,  Fish  Barrier  Dam 
mg/L  from  Oroville  Fish  Barrier  Dam  to  Sacramento  River  (AO) . 
to  Honcut  Creek  from  1  September  to 
31  May. 

Floating  Material 

Water  shall  not  contain  floating  material  in  amounts  that  cause  nuisance 
or  adversely  affect  beneficial  uses. 

Oil  and  Grease 

Waters  shall  not  contain  oils,  greases,  waxes,  or  other  materials  in 
concentrations  that  cause  nuisance,  result  in  a  visible  film  or  coating 
on  the  surface  of  the  water  or  on  obiects  in  the  water,  or  otherwise 
adversely  affect  beneficial  uses. 

pH 

The  pH  shall  not  be  depressed  below  6.5  nor  raised  above  8.5  Changes  in 
normal  ambient  pH  levels  shall  not  exceed  0.5  in  fresh  waters  with 
designated  COLD  or  WARM  beneficial  uses. 

Pesticides 

No  individual  pesticide  or  combination  of  pesticides  shall  be  present  in 
concentrations  that  adversely  affect  beneficial  uses.  There  shall  be  no 
increase  in  pesticide  concentrations  found  in  bottom  sediments  or  aquatic 
life  that  adversely  affects  beneficial  uses.  Pesticides  are  defined  as 
any  substance  or  mixture  of  substances  used  to  control  objectionable 
insects,  weeds,  rodents,  fungi,  or  other  forms  of  plant  or  animal  life. 

Total  identifiable  chlorinated  hydrocarbon  pesticides  shall  not  be 
present  at  concentrations  detectable  within  the  accuracy  of  analytical 
methods  prescribed  in  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater,  latest  edition,  or  other  equivalent  methods  approved  by  the 
Executive  Officer. 
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Waters  designated  for  use  as  domestic  or  municipal  supply  (MUN)  shall  not 
contain  concentrations  of  pesticides  in  excess  of  the  limiting  concentra¬ 
tions  set  forth  in  California  Administrative  Code,  Title  17,  Chapter  5, 
Subchapter  1,  Group  1,  Article  4,  Section  7019,  Table  4. 

Radioactivity 

Radionuclides  shall  not  be  present  in  concentrations  that  are  deleterious 
to  human,  plant,  animal  or  aquatic  life  nor  that  result  in  the  accumula¬ 
tion  of  radionuclides  in  the  food  web  to  an  extent  that  presents  a  hazard 
to  human,  plant,  animal  or  aquatic  life. 

Waters  designated  for  use  as  domestic  or  municipal  supply  (MUN)  shall  not 
contain  concentrations  of  radionuclides  in  excess  of  the  limits  specified 
in  California  Administrative  Code,  Title  17,  Chapter  5,  Subchapter  1, 
Group  1,  Article  4,  Section  7019,  Table  5. 

Sediment 

The  suspended  sediment  load  and  suspended  sediment  discharge  rate  of 
surface  waters  shall  not  be  altered  in  such  a  manner  as  to  cause  nuisance 
or  adversely  affect  beneficial  uses. 

Settleable  Material 

Waters  shall  not  contain  substances  in  concentrations  that  result  in  the 
deposition  of  material  that  causes  nuisance  or  adversely  affects 
beneficial  uses. 

Suspended  Material 

Waters  shall  not  contain  suspended  material  in  concentrations  that  cause 
nuisance  or  adversely  affect  beneficial  uses. 

Tastes  and  Odors 

Waters  shall  not  contain  taste-  or  odor-producing  substances  in  con¬ 
centrations  that  impart  undesireable  tastes  or  odors  to  domestic  or 
municipal  water  supplies  or  to  fish  flesh  or  other  edible  products  of 
aquatic  origin  -  that  cause  nuisance,  or  otherwise  adversely  affect 
beneficial  uses. 
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Temperature 


The  natural  receiving  water  temperature  of  intrastate  waters  shall  not  be 
altered  unless  it  can  be  demonstrated  to  the  satisfaction  of  the  Regional 
Board  that  such  alteration  in  temperature  does  not  adversely  affect 
beneficial  uses. 

At  no  time  or  place  shall  the  temperature  of  anv  COLD  intrastate  water  be 

increased  more  than  5*F  above  natural  receiving  water  temperature. 

At  no  time  or  place  shall  the  temperature  of  WARM  intrastate  waters  be 

increased  more  than  5®F  above  natural  receiving  water  temperature. 

Toxicity 

All  waters  shall  be  maintained  free  of  toxic  substances  in  concentrations 
that  are  toxic  to  or  that  produce  detrimental  physiological  responses  in 
htman,  plant,  animal,  or  aquatic  life.  Compliance  with  this  objective 
will  be  determined  by  use  of  indicator  organisms,  analyses  of  species 
diversity,  population  density,  growth  anomalies,  bioassays  of  appropriate 
duration  or  other  appropriate  methods  as  specified  by  the  Regional  Board. 

The  survival  of  aquatic  life  in  surface  waters  subjected  to  a  waste  dis¬ 
charge  or  other  controllable  water  quality  factors,  shall  not  be  less 
than  that  for  the  same  water  body  in  areas  unaffected  by  the  waste  dis¬ 
charge,  or,  when  necessary,  for  other  control  water  that  is  consistent 
with  the  requirements  for  "experimental  water"  as  described  in  Standard 
Methods  for  the  Examination  of  Water  and  Wastewater,  latest  edition.  As 
a  minimum,  compliance  with  this  objective  as  stated  in  the  previous 
sentence  shall  be  evaluated  with  a  96-hour  bioassay. 

In  addition,  effluent  limits  based  upon  acute  bioassays  of  effluents  wl]l 
be  prescribed  where  appropriate:  additional  numerical  receiving  water 
objectives  for  specific  toxicants  will  be  established  as  sufficient  data 
become  available;  and  source  control  of  toxic  substances  will  be  encouraged. 

Turbidity 

Waters  shall  be  free  of  changes  in  turbidity  that  cause  nuisance  or 
adversely  affect  beneficial  uses. 
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Turbidity  (Continued) 


Increases  in  turbidity  attributable  to  controllable  water  quality  factors 
shall  not  exceed  the  following  limits: 

Where  natural  turbidity  is  between  0  and  50  Jackson 
Turbidity  Units  (JTU) ,  increases  shall  not  exceed 
20  percent. 

Where  natural  turbidity  is  between  50  and  100  JTU, 

Increases  shall  not  exceed  10  JTU. 

Where  natural  turbidity  is  greater  than  100  JTU, 
increases  shall  not  exceed  10  percent. 

Exceptions  to  the  above  limits  will  be  considered  when  a  dredging  opera¬ 
tion  can  cause  an  increase  in  turbidity.  In  this  case,  an  allowable  zone 
of  dilution  within  which  turbidity  in  excess  of  limits  can  be  tolerated 
will  be  defined  for  the  operation  and  prescribed  in  a  discharge  permit. 
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GEOLOGY,  SEISMICITY,  AND  SOILS 


1 •  Regional  geology  and  structure,  - 

The  project  area  is  in  the  northern  part  of  the  Western  Sierra  Nevada 
Metamorphic  Belt,  The  entire  belt,  approximately  20-A0  miles  wide  and  180 
miles  long,  consists  of  a  series  of  northwest  trending  assemblages  of 
metamorphosed  Paleozoic  and  Mesozoic  volcanic  and  sedimentary  rocks  which 
have  been  intruded  by  Mesozoic  igneous  bodies.  This  basement  complex  is 
locally  unconf ormably  overlain  by  erosional  remnants  of  a  formerly 
extensive  capping  of  Tertiary  volcanic  rocks  and  Tertiary  through 
Quaternary  sedimentary  deposits. 

The  foothills  area  is  structurally  complex  and  has  been  subjected  to 
varying  degrees  of  folding,  shearing,  and  faulting  -  all  of  which  apparently 
occurred  at  the  close  of  the  Jurassic  Period . (6) (7)  The  dominant  structural 
feature  of  the  area  is  a  wide  regional  shear  zone  which  may  be  a  northern 
extension  of  the  Bear  Mountain  fault  zone.  The  relationship  between  the 
shear  zone  and  the  Bear  Mountain  fault  zone  is  not  well  understood,  but  the 
two  features  appear  to  be  different  in  nature.  On  the  Geologic  Map  of 
California  (3) (15)  the  two  zones  are  separated  by  the  Rocklin  Pluton  which 
is  a  large  body  of  intrusive  igneous  rock.  The  faults  of  the  Western 


NOTE:  Numbers  in  parentheses  refer  to  references  cited  at  the  end  of  this 
Appendix. 
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Metaittorphlc  Belt  have  been  variously  Interpreted,  within  the  concept  of 
global  plate  tectonics,  as  representing  sutures  or  plate  boundaries  formed 
during  plate  convergence  and  subductlon  during  Jurassic  time,  or  that  the 
regional  shear  zone  represents  a  melange  separating  relatively  undeformed 
volcanlcs  to  the  west  from  pillow  basalt,  dike  complex,  and  Intrusive  rock 
of  the  Smartvllle  ophlollte  sequence  to  the  east. (16)  Duffleld  and  Sharp, 
1975,  have  reinterpreted  similar  rocks  to  the  south.  In  Amador  County,  as 
being  part  of  a  melange  with  a  limited  degree  of  Internal  order,  and  that 
they  represent  a  subductlon  zone  In  which  subhorizontal  faulting  occurred  at 
a  continental  margin  before  the  strata  were  tilted  to  their  present  steeply 
dipping  position  during  the  Nevadan  orogeny. (10)  The  melange  may  well  mark 
the  locus  of  convergence  between  an  oceanic  plate  that  abuts  and  plunges 
beneath  a  continental  margin. 

2.  Areal  geology  and  structure.  - 

The  project  area  Is  underlain  by  bedrock  consisting  of  predominantly  late 
Jurassic  metavolcanlc  and  metasedlmentary  rocks.  These  units  were  originally 
mapped  by  Llndgren  and  Turner,  1895,  (14)  as  porphyrlte,  amphibolite,  and 
diabase. (7)  Prior  to  the  work  of  Clark,  1954,  (4)  they  were  mapped  on 
U.S.  Geological  Survey  (USGS)  folios  as  part  of  the  Paleozoic  **Westem  Belt 
of  the  Calaveras  Formation."  (10)  The  name  Calaveras  Is  no  longer 
used,  they  may  be  correlative  with  the  Oregon  City  and  Monte  de  Oro  Formations 
(9)  to  the  north  and  the  Gopher  Ridge-Copper  Hill  Volcanlcs  and  the  Mariposa 
Formation  (10) (7)  to  the  south.  The  metavolcanlc  rocks  vary  from  basic  to 
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intermediate  (basaltic  to  andesitic)  in  composition  and  have  a  wide  variety 
of  textures.  They  consist  predominantly  of  subaqueous  extrusions  -  flows, 
massive  to  pillow  structured,  amygdaloidal  and  porphyritic,  pyroclastic 
breccias  and  agglomerates,  crystal  tuffs  and  tuff  breccias.  Some  of  the 
metavolcanics  are  intercalated  with  relatively  thin  layers  or  lenses  of 
metavolcanic  sediments.  The  metavolcanic  sediments  (or  metasediraents) 
generally  are  aphanitic  or  very  fine  grained,  siliceous,  sometimes  laminated, 
tuffaceous  to  pelitic,  and  are  usually  lighter  colored  than  the  metavolcanics. 
Scattered  to  abundant  cross-cutting  or  concordant  dikes  occur  within  the 
metavolcanics.  They  range  from  diabasic  to  felsic,  and  many  are  feeders  for 
the  various  flows  and  are  essentially  the  same  composition  as  the  flows.  The 
intrusive  igneous  bodies  to  the  east  and  north  of  the  project  area  vary  in 
composition  from  gabbroic,  dioritic,  to  granitic. (8) 

Attitudes  of  most  structural  features,  such  as  bedding,  foliation 
(metamorphic  rock  cleavage),  shears,  and  faults,  generally  parallels  the  N  15° 
to  45°  W  dominant  structural  grain  of  the  foothills.  From  west  to  east,  along 
Highway  20,  bedding  dips  moderately  to  steeply  eastward  from  Browns  Valley 
Ridge  to  the  regional  shear  zone,  is  nearly  vertical  through  the  shear  zone, 
then,  where  recognizable,  it  dips  moderately  to  steeply  westward  to  Tlmbuctoo 
Bend  on  the  Yuba  River. 
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3.  Regional  tectonics#  - 


Historically 9  active  faults  with  large  earthquake  motions  significant 
to  the  project  area  have  been  related  to  the  San  Andreas  fault  system  to  the 
vestt  the  Sierra  Nevada  Frontal  fault  system  to  the  east,  or  one  of  the  many 
faults  In  the  Basin  and  Range  Province  of  Nevada. (18)  Prior  to  the  Richter 
magnitude  5.7  Orovllle  earthquake,  on  1  August  1975,  there  was  no  evidence 
to  suggest  that  the  regional  shear  zone  or  any  of  the  faults  In  the  Foothills 
fault  system  was  active  or  was  a  source  of  significant  earthquakes  or  surface 
faulting. (16)  The  major  structure  of  the  Western  Sierra  Nevada  Metamorphlc 
Belt  Is  the  Foothills  fault  system,  (5) (6)  which  consists  of  two  main 
components,  the  Melones  fault  zone  to  the  east  and  the  Bear  Mountain  fault  zone 
to  the  west .  The  regional  shear  zone  In  the  project  area  Is  on  the  same 
northwest  trend  as  the  portion  of  the  Bear  Mountain  fault  zone  south  of  the 
Cosumnes  River. 

4 .  Seismicity.  - 

The  epicenter  for  the  Richter  magnitude  5.7  Orovllle  earthquake,  on 
1  August  1975,  was  located  about  5-1/2  miles  south  of  Orovllle,  about  25 
miles  from  Parks  Bar.  Its  location  Is  at  the  center  of  the  line  between 
Sections  4  and  9,  T.  18  N.,  R.  4  E.,  on  the  USGS  Palermo,  California  7-1/2 
Minute  Quadrangle  map,  1970.  Ground  cracks  were  found  at  several  localities 
following  the  earthquake  and  subsequent  aftershocks.  Some  of  them  were 
Interpreted  as  having  developed  due  to  differential  settlement  or  shaking. 
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Others,  such  as  the  Cleveland  Hill  crack  zone,  are  a  result  of  displacement 
along  a  preexisting  bedrock  fault  referred  to  as  the  Cleveland  Hill  fault. 
This  crack  zone  Is  about  4  miles  due  east  of  the  epicenter  and  consists  of  a 
pattern  of  well  developed  en  echelon,  left-stepping  fractures  about  1  mile 
long.  Offsets  on  the  cracks  Indicate  an  oblique  slip  fault  with  normal  and 
right  lateral  slip  components  of  displacement,  presumably  resulting  from 
ea8t*^est  crustal  extension.  There  was  a  maximum  of  1-1/2  to  2  Inches  of 
vertical  and  1  to  1-1/2  Inches  of  right  lateral  displacement. (11)  Two  other 
crack  zones  referred  together  as  the  Mission  Olive  crack  zones,  were 
discovered  just  north  of  the  Cleveland  Hill  crack  zone.  They  are  roughly 
parallel,  about  400  meters  apart,  and  trend  about  due  north,  for  nearly  2 
miles.  They  are  similar  to  the  Cleveland  Hill  cracks  but  are  not  as 
continuous. (1)  Aftershock  hypocenters  and  focal  depths  Indicate  normal 
faulting,  downdropped  on  the  west  side,  along  a  north-south  fault  dipping 
about  60*  to  62*  westward. (13)  According  to  Akers  and  McQullkln  (1975)  (1) 
the  Cleveland  Hill  fault  Is  probably  the  fault  or  one  of  the  faults  In  a 
complex  north  trending  zone  of  faults  directly  related  to  the  Orovllle 
earthquake  sequence.  The  Cleveland  Hill  fault  appears  to  project  Into,  and 
may  be  structurally  related  to  the  Swain  Ravine  lineament  which  continues 
southeastward  through  the  Dry  Creek  damslte  (about  13-1/2  miles).  It  crosses 
the  Tuba  River  about  2,500  feet  west  of  the  Parks  Bar  damslte. 

Until  1975,  historical  earthquakes  In  the  surrounding  area  have  not  been 
accurately  located  because  there  was  a  lack  of  Identified  Quaternary  faults, 
there  was  no  clear  association  of  earthquakes  with  mapped  faults,  and  no 
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surface  ruptures  were  observed . (16)  The  closest  significant  historical 
earthquake  was  the  Richter  magnitude  5.7  earthquake  on  8  February  1940,  which 
originated  about  50  miles  north-northwest  of  the  project  area.  The  most 
significant  earthquake  from  more  distant  sources  was  the  Richter  magnitude 
8.3  San  Francisco  earthquake  of  18  April  1906  on  the  San  Andreas  fault  system. 
Its  epicenter  was  approximately  115  miles  southwest  from  the  project  area. 

The  closest  moderate-size  earthquake  occurred  in  the  northern  part  of  the 
Sierra  Nevada  Frontal  fault  system,  which  is  located  east  of  the  Foothills 
fault  system  and  defines  the  eastern  boundary  of  the  Sierra  Nevada  structural 
block.  That  was  the  Richter  magnitude  6.3  Truckee  earthquake  on  12  September 
1966.  It  reportedly  was  on  the  Russel  Valley  fault  located  about  65  miles 
east-northeast  of  the  project  area. (18) 

The  Oroville  earthquake  made  it  necessary  to  consider  a  local  earthquake, 
as  well  as  strong  distant  sources,  in  estimating  the  magnitude  and  recurrence 
interval  for  earthquakes  that  could  affect  the  project.  From  the  historical 
record,  distant  sources  of  earthquakes  are  mainly  from  events  on  the  San 
Andreas  fault  system,  on  the  west  side  of  the  Great  Valley,  and  from  the  Sierra 
Nevada  Frontal  fault  system.  The  distances  to  these  earthquake  sources  would 
significantly  attenuate  seismic  waves  reaching  the  project  site.  The  sparse 
historic  record  shows  that  only  two  moderate  earthquakes  have  occurred 
within  the  northern  region  of  the  Foothills  fault  system  during  the  last 
150  years. 
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Methods  for  estimating  probability  of  earthquake  recurrence  and  likely 
ground  motion  intensities  that  could  occur  within  the  project  area  use  the 
record  of  historical  earthquakes  and  mathematical  means  relating  to  the  linear 
extent  of  faulting  and  amount  of  displacement.  Because  of  the  relatively  small 
number  of  earthquakes  that  have  occurred  within  the  northern  area  of  the 
Foothills  fault  system,  estimates  of  recurrence  intervals  or  magnitude  for 
earthquakes  associated  with  particular  structural  features  must  be  regarded  as 
having  lower  reliability  than  estimates  for  the  entire  region.  Based  on  the 
historical  record,  it  appears  that,  even  though  the  activity  was  mainly  to  the 
north  of  the  sites,  an  earthquake  with  a  magnitude  on  the  order  of  5.7  is 
possible  within  the  area.  Relating  earthquake  magnitude  to  fault  length  and 
displacement  by  using  mathematical  formulas  and  curves  has  many  weaknesses  or 
uncertainties  because  of  mixing  data  from  different  kinds  of  faults, 
uncertainties  about  fault  displacement  through  different  kinds  of  geologic 
materials,  and  insufficient  subsurface  data  on  faulting.  By  applying  the 
formulas  and  curves,  a  range  of  magnitudes  on  the  order  of  5.0  to  6.5  is 
possible. 

In  a  report  prepared  for  the  Corps  of  Engineers  by  Bruce  A.  Bolt  (1976)  (2) 
and  reviewed  by  H.  Bolton  Seed,  it  was  concluded  that  the  most  severe  earthquake 
motions  likely  to  develop  at  the  project  area  will  be  those  due  to  either  a 
local  earthquake  in  the  Foothills  fault  zone  having  a  magnitude  of  about  6.25 
and  centered  about  15  kms.  (9  miles)  from  the  main  Yuba  River  damsite  or  an 
earthquake  of  magnitude  7.5  located  on  one  of  the  faults  on  the  west  side  of  the 
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Great  Valley  at  a  minimum  distance  of  about  80  kms.  (50  miles)  from  the  project 
site*  They  postulated  a  design  earthquake  with  a  magnitude  of  6*25,  the  same 
as  that  used  by  Woodward -Clyde  Consultants  (October  1976)  (17)  to  evaluate  the 
seismic  stability  of  the  afterbay  dam* 

Geological  investigations  by  other  agencies*  - 

Prior  to  the  1  August  1975  Oroville  earthquake,  the  Pacific  Gas  and  Electric 
Company  (PG&E)  was  conducting  a  seismic  investigation  of  the  Foothills  fault 
system  (contracted  by  an  A-E  firm)  for  location  planning  of  nuclear  powerplants. 
The  same  A-E  firm  also  prepared  a  report  (17)  for  the  U.S.  Army  Corps  of 
Engineers  on  the  seismic  stability  of  the  Marysville  Lake  project  at  the 
Browns  Valley  site.  After  the  Oroville  earthquake  they  prepared  a  report  (16) 
for  the  Corps  of  Engineers  on  the  potential  for  earthquakes  and  surface  faulting 
at  the  afterbay  for  the  project  at  the  Parks  Bar  site.  They  are  engaged  in  a 
more  extensive  study  of  the  Foothills  fault  system  for  PO&E  and  also  for  the 
U.S.  Bureau  of  Reclamation  related  to  the  Auburn  Dam  project. 

Immediately  after  the  Oroville  earthquake,  the  California  Department  of 
Water  Resources  investigated  the  surrounding  epicentral  area  and  the  Oroville 
Dam  area  for  evidence  of  ground  cracking  and  surface  faulting.  Three  known 
faults  west  of  the  dam  were  also  inspected,  but  no  evidence  of  recent  movement 
was  found. (1)  Other  contributions  consisted  of  seismological  investigations 
by  the  USGS  and  the  initiation  of  additional  geological  mapping  by  the 
California  Division  of  Mines  and  Geology.  The  consultants  and  the  California 
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Department  of  Water  Resources  investigated  many  reported  isolated  cracks  and 
zones  of  ground  cracks.  The  most  significant  of  these  zones  were  named  the 


’’Palermo,”  the  ’’Mission  Olive,”  and  the  ’’Cleveland  Hill”  crack  zones.  From 
interpretation  of  low-sun-angle  aerial  photographs  and  aerial  reconnaissance, 
between  Oroville  and  6  miles  south  of  the  Yuba  River,  several  linear  topographic 
features  (lineaments)  were  identified  and  named.  Portions  of  these  features 
occur  within,  and  portions  occur  outside  of  the  regional  shear  zone  as  it  is 
shown  on  the  Geologic  Map  of  California,  but  they  generally  trend  parallel 
to  the  structural  grain  of  the  area.  From  east  to  west  they  are  the  Paynes 
Peak,  the  Swain  Ravine,  and  the  Prairie  Creek  lineaments . (16)  The  Swain 
Ravine  lineament,  which  passes  through  the  Dry  Creek  damsite  on  a  magnetic 
bearing  of  N  20®  W,  extends  into  the  Cleveland  Hill  lineament  at  the 
Cleveland  Hill  crack  zone  which  delineates  the  Cleveland  Hill  fault.  The 
Prairie  Creek  lineament  crosses  the  entire  shear  zone  on  a  bearing  of  about 
N  30®  W.  It  appears  to  truncate  the  Swain  Ravine  lineament  about  7  miles 
south  of  the  Yuba  River  from  the  Parks  Bar  damsite.  The  Paynes  Peak  lineament 
loses  continuity  about  0.6  to  0.7  mile  east  of  the  Swain  Ravine  lineament 
(in  the  vicinity  of  Lafferty,  Johnson,  and  Paynes  Peak)  8  miles  northwest 
of  the  Parks  Bar  damsite. 

Subsurface  exploration  of  the  main  crack  zones  and  lineaments  was  done 
by  trenching  at  various  times  and  places,  as  discussed  below  and  shown  on 
Figure  H-1. 
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a.  In  August  1975,  the  California  Department  of  Water  Resources 
excavated  four  trenches  (A,B,C,  and  D)  across  the  Cleveland  Hill  crack  zone. 
Three  of  the  trenches  exposed  preexisting  bedrock  faults  (Jurassic)  with 
wide  gouge  zones  directly  beneath  the  surface  cracks.  The  cracks  could  not 
be  traced  into  the  gouge  or  bedrock. 

b.  In  January  1976,  the  U.S.  Army  Corps  of  Engineers  excavated  three 
trenches  (Cleveland  Hill  Nos.  1  and  2,  and  Grubbs  No.  1)  across  the  Cleveland 
Hill  and  Mission  Olive  crack  zones,  under  private  contract,  as  part  of  a 
study  to  evaluate  the  potential  for  earthquakes  and  surface  faulting  at  the 
afterbay  damsite.  These  trenches  exposed  fault  zones  beneath,  or  near, 
surface  cracks  and  contained  evidence  of  at  least  three  episodes  of  small 
scale  vertical  fault  displacements  totaling  18  inches,  within  the 
estimated  age  of  the  soil  profile  ranging  from  5,000  to  100,000  years. (16) 

c.  From  March  to  May  1976,  PG&E  excavated  17  trenches,  across  the  main 
crack  zones  and  major  lineaments.  Six  trenches  were  across  the  crack  zones: 
one  trench,  Cleveland  Hill  No.  3,  was  on  the  Cleveland  Hill  crack  zone;  and 
Sims  No.  1,  Lorraine  Nos.  1,  2,  and  3,  and  Grubbs  No.  2  were  on  the  Mission 
Olive  crack  zone.  Results  on  those  trenches  were  essentially  the  same  as 
for  the  three  Corps  of  Engineers’  trenches  noted  above.  The  remaining  11 
trenches  were  as  follows:  three  on  the  Paynes  Peak  lineament  (Knapp  No.  1 
and  Burt  Nos.  1  and  2),  five  at  one  locality  on  the  Swain  Ravine  lineament 
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(Pace  No,  1  to  5) ,  and  three  on  the  Prairie  Creek  lineament  (0*Brien  No.  1 
and  Wilson  Nos.  1  and  2).  At  most  of  these  sites,  shears  or  fault 
structures  were  exposed  in  the  bedrock  but  none  of  those  structures  extended 
upward  into  overburden  materials  and  no  indication  of  recent  movement  was 
noted.  Trenches  Burt  No.  2  and  Wilson  No.  2  were  very  short  trenches 
excavated  a  few  feet  south  of  the  No.  1  trenches  to  further  inspect  fault 
structures  exposed  in  the  No.  1  trenches.  The  Pace  Nos.  1  to  5  trenches 
were  all  excavated  in  a  N  65®  E  alignment  with  about  406  feet  of  trenches 
spread  over  approximately  550  lineal  feet  of  ground.  They  explored  features 
related  to  the  Swain  Ravine  lineament. 

d.  In  May  1976  the  California  Department  of  Water  Resources  excavated 
seven  trenches  across  lineaments  and  ground  cracks  extending  northward  along 
the  Mission  Olive  crack  zone  from  Cleveland  Hill  toward  the  Bidwell  Bar  arm 
of  Lake  Oroville.  One  other  trench  was  started  but  not  completed  or  logged 
due  to  filling  by  water.  Completed  trenches  were  numbered  5,  7A,  7B,  8,  9, 
10  and  11  from  south  to  north.  Three  of  the  seven  trenches  (5,  7A,  and  8) 
exposed  fault  structures  which  correlated  with  lineaments  or  surface  cracks. 
No  evidence  of  recent  movement  was  determine  in  Nos.  5  and  7A  but  evidence 
for  about  1/2  inch  of  movement  prior  to  the  1975  earthquake  was  found  in 
No.  8. 


e.  In  July  and  August  1976  the  U.S.  Bureau  of  Reclamation  excavated 
eight  trenches,  under  private  contract,  in  an  area  of  ground  cracks  along 
the  Swain  Ravine  lineament  about  1-1/2  miles  northwest  of  Bangor,  California. 
Trenches  were  designated  as  Orange  Avenue  trenches  A  to  K.  Trenches  excavated 
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across  surface  cracks  showed  the  same  relationship  to  bedrock  fault  structures 
as  was  found  farther  north  at  Cleveland  Hill.  Some  bedrock  shears  and  faults 
reportedly  offset  Cenozoic  gravel  deposits.  In  trench  C,  a  fault  with  13 
to  14  feet  of  offset  between  metavolcanic  bedrock  and  Cenozoic  gravels  was 
substantiated  by  data  from  drilling  two  NX  diamond  core  holes.  Details  and 
final  conclusions  are  not  available  at  this  time. 

f.  In  August  and  September  1976,  the  U.S.  Bureau  of  Reclamation 
excavated  five  trenches  (Spenceville  Nos.  1  to  5),  under  private  contract, 
across  the  Prairie  Creek  lineament  about  8-3/4  miles  southeast  of  the  Parks  Bar 
damsite.  The  trenches  exposed  several  southwest  dipping  shears  and  a  bedrock 
fault  feature  with  a  wide  clay  gouge  zone.  The  fault  strikes  N  45^  W  and 

dips  65°  SW.  At  least  one  of  several  individual  slickensided  shear  planes 
within  the  fault  gouge  extends  upward  into  and  apparently  offsets  the  base 
of  an  overlying  paleosol  of  undetermined  age.  Geological  consultants  for 
the  U.S.  Bureau  of  Reclamation  have  indicated  possible  recent  movement  on  this 
fault.  These  trenches  are  south  of  the  locality  map. 

g.  In  October  and  November  1976,  the  California  Department  of  Water 
Resources  excavated  three  additional  trenches  (Nos.  12,  13,  and  14)  across 
the  Mission  Olive  crack  zone  from  about  500  feet  north  of  trench  No.  8  to 
just  south  of  Mt.  Ida  Road.  Bedrock  shear  and  fault  features  exposed 

had  essentially  the  same  relationship  to  ground  cracks  and  lineaments  as 
similar  trenches  to  the  south.  No  evidence  of  recent  movement  was  determined. 
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The  trenches  discussed  in  subparagraphs  a-g  are  listed  by  agency  in 


the  following  tabulation. 


IN 

COMPLETED  TRENCHES 

THE  MARYSVILLE  LAKE  PROJECT  AREA 

Agency 

Trenches 

Location 

State  of  California 
Department  of  Water 
Resources 

A-D 

Nos.  5-14 

Cleveland  Hill  crack  zone 
Mission  Olive  crack  zone 

PG&E 

Cleveland  Hill  No.  3 
Sims  No.  1 

Lorraine  Nos.  1,2,3 
Grubbs  No,  2 

Knapp  No.  1 

Burt  Nos.  1,2 

Pace  Nos.  1-5 

O'Brien  No.  1 

Wilson  Nos.  1,2 

Cleveland  Hill  crack  zone 
Mission  Olive  crack  zone 
Mission  Olive  crack  zone 
Mission  Olive  crack  zone 
Paynes  Peak  lineament 
Paynes  Peak  lineament 
Swain  Ravine  lineament 
Prairie  Creek  lineament 
Prairie  Creek  lineament 

U,S,  Bureau  of 
Reclamation 

Orange  Avenue ,  A-H 
Spenceville  Nos ,  1-5 

Swain  Ravine  lineament 
Prairie  Creek  lineament 

U,S.  Army  Corps 
of  Engineers 

Cleveland  Hill  Nos.l 
Grubbs  No,  1 

4F-1  -  4F-5 

,2  Cleveland  Hill  crack  zone 
Mission  Olive  crack  zone 
Swain  Ravine  lineament 

6,  Geological  investigations  by  the  Corps  of  Engineers,  - 


Extensive  geological  field  mapping  and  subsurface  exploration  by  trenching 
was  done  between  February  and  July  1976,  During  that  time,  trenches  excavated 
by  other  agencies  were  inspected,  and  findings  in  this  investigation  were 
continually  compared  with  those  from  other  previous  or  current  investigations. 
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a.  Geological  mapping,  -  Beginning  In  February  1976,  geological  mapping 
efforts  were  concentrated  on  the  entire  Marysville  Lake  project  area,  including 
the  Yuba  River,  Dry  Creek,  and  afterbay  damsites  and  surrounding  area.  Rock 
types  and  structures  were  mapped,  the  major  lineaments  were  traced  through 
the  project  area,  and  a  thorough  search  was  made  for  evidence  of  surface 
cracks  and  recent  faulting.  The  data  were  plotted  on  USGS  7-1/2  minute 
topographic  base  maps  and  special  orthophoto  maps  at  scales  of  1”=400’  and 
1"=200’ . 

In  May  1976,  geologic  reconnaissance  mapping  covered  most  of  the  regional 
shear  zone  extending  between  Auburn  and  Oroville,  California.  Numerous 
traverses  were  made  along  roads  crossing  the  shear  zone,  and  the  data  were 
plotted  on  USGS  7-1/2  minute  topographic  base  maps.  This  mapping  was  done 
primarily  to  verify  the  location  and  extent  of  the  shear  zone  and  to 
correlate  geologic  units  north  and  south  with  those  in  the  project  area. 

Trenching.  -  Between  2  June  and  8  July  1976  a  series  of  five  trenches 
were  excavated  (see  tabulation  at  end  of  paragraph  5) ,  along  the  Swain 
Ravine  lineament.  The  purpose  was  to  locate  and  identify  geological 
features  causing  the  lineament.  Specifically,  trenches  were  used  to 
investigate  fault  structures  associated  with  the  lineament  to  assess  the 
age  of  seismic  activity  within  the  project  area,  as  well  as  to  determine  the 
relationship  of  the  lineament  to  recent  faulting  on  the  Cleveland  Hill 
fault.  The  trenches  were  designated  4F-1  to  4F-5 ,  from  north  to  south,  and 
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were  located  4^2  miles  to  1#0  mile  northwest  from  the  Yuba  River, 
respectively.  All  trenches  were  field  located  along  the  trend  of  the  Swain 
Ravine  lineament  based  on  geologic  structural  Indications  such  as  an  exposed 
bedrock  fault,  zones  of  Intense  foliation,  and  topographic  saddles.  The 
trenches  were  logged  In  detail  at  a  scale  of  1  Inch  equals  2  feet. 

In  summary,  the  trenches  exposed  weathered  rock  varying  from  massive 
to  slightly,  moderately,  and  highly  foliated  or  sheared.  Much  of  the  rock 
was  variably  altered  and  showed  evidence  of  complex  structural  deformation 
over  a  zone  up  to  several  hundred  feet  wide.  There  were  many  scattered  thin 
shears,  shear  zones,  and  several  fault  structures,  with  different  attitudes, 
which  are  assumed  to  be  of  Upper  Jurassic  age.  Seven  bedrock  faults  were 
Identified,  and  six  of  them  had  clay  gouge  ranging  from  0.1  to  1.4  feet  In 
thickness.  The  gouge  zones  generally  were  thicker  at  the  bedrock-soil  contact 
than  at  the  trench  floor.  No  Individual  shear  planes  were  found  within  the 
gouge  zones.  No  fault-related  structures  extended  upward  Into  the  overburden 
materials,  and  no  evidence  of  Recent  or  even  Quaternary  fault  movement  was 
noted.  Attitudes  of  five  of  the  seven  faults  found  ranged  from  strikes  of 
N  5^  to  32^  W  and  dips  of  41®  to  75®  NE.  One  fault  strikes  N  2®  E  and 
dips  52*  SE,  and  the  only  westward  dipping  fault  found  strikes  N  22*  W  and 
dips  48*  SW.  Insufficient  structural  relationships  precluded  determination 
of  the  relative  direction  of  fault  displacements  except  In  trench  4F-1.  There, 
drag  fold  structures  Indicated  normal  movement,  down  on  the  east  side,  for 
two  subparallel  faults  striking  N  5*  to  15*  W  and  dipping  41*  to  47*  NE. 
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7.  Results  and  tentative  conclusions. 


a.  No  evidence  of  ground  cracking  was  observed  during  field  investi¬ 
gations  south  of  Bangor,  California,  and  no  evidence  of  Quaternary  faulting 
was  observed  in  trenches  4F-1  to  4F-5  or  in  the  surrounding  project  area. 

b.  The  Swain  Ravine  lineament  appears  to  be  a  complex  shear  and  fault 
zone  consisting  of  several  small  roughly  parallel,  branching,  and  interlacing 
faults,  numerous  shear  zones  and  thin  shears,  highly  foliated  zones,  scattered 
intrusive  dikes,  and  variously  altered  rock. 

c.  The  sense  of  movement  on  bedrock  faults  observed  in  trenches  north 
and  south  of  the  project  area,  along  the  Swain  Ravine  and  other  lineaments, 
was  reported  to  be  normal.  Six  of  the  seven  faults  exposed  in  Corps  trenches 
dip  eastward,  whereas  only  one  dips  westward  similar  to  the  Cleveland  Hill 
fault.  Faults  in  the  U.S.  Bureau  of  Reclamation  trenches  northwest  of  Bangor 
(2-1/2  miles  southeast  of  the  Cleveland  Hill  fault  and  13  miles  northwest  of 
trench  4F-1)  dip  both  westward  and  eastward,  as  in  the  project  area. 

d.  The  possible  association  of  the  major  lineaments  within  the  regional 
shear  zone  with  the  overall  Foothill  fault  system  makes  it  reasonable  to 
expect  that  regional  adjustments,  in  the  present  tectonic  regimen,  will 
affect  certain  areas  along  these  lineaments  since  they  obviously  represent 
zones  of  weakness  within  the  bedrock  complex. 


H-16 


e.  Even,  though  all  the  major  lineaments  appear  to  be  old  complex  fault 
and  shear  zones,  possibly  associated  with  the  overall  Foothill  fault  system, 
they  are  not  known  to  be  active  anywhere  In  the  project  area.  Recent 
movement  on  the  Cleveland  Hill  fault  may  have  been  restricted  to  a  fault  of 
limited  extent  In  a  coiiq>lex  zone  of  short  branching  and  Interlacing  fault 
segments . 

f.  In  agreement  with  other  Investigations,  most  of  the  fault  and  shear 
structures  observed  In  trenches  excavated  across  the  major  lineaments  seem 
too  small  to  account  for  the  prominence  and  extent  of  the  lineaments . 

g.  As  noted  In  Investigations  by  others,  the  approximately  N  30*  W 
alignment  of  the  Palermo  crack  zone,  between  Palermo  and  South  Orovllle, 
California,  Is  on  trend  with  faults  In  the  Pliocene  Tuscan  Formation  north 
and  east  of  Chico,  California.  It  coincides  with  the  Prairie  Creek  lineament 
along  the  western  boundary  of  the  regional  shear  zone,  and  has  continuity 
through  the  afterbay  damslte  to  the  vicinity  of  Wellman  Creek.  This  Investi¬ 
gation  suggests  that  It  also  continues  southeastward  on  the  same  trend, 
through  Austin  Ravine  and  through  the  mile-long  jog  In  Bear  Creek,  and 
continues  along  the  eastern  boundary  of  the  shear  zone  to  the  Rocklin  pluton. 
This  lineament  cuts  across  the  entire  structural  trend  of  the  regional  shear 
zone  and  probably  represents  another  complex  through-going  bedrock  structure. 

h.  In  agreement  with  Woodward-Clyde  (April  1976)  (17) ,  reconnaissance 
mapping  Indicates  that  the  location  of  the  regional  shear  zone,  shown  on 
existing  geologic  maps,  probably  should  be  extended  northward  to  Include  the 
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Cleveland  Hill  fault  area.  Also,  there  is  reasonable  evidence  to  suggest  that 
it  goes  as  far  north  as  the  Parish  Camp  Saddle  Dam  at  Lake  Oroville.  It  could 
be  extended  eastward  in  the  vicinity  of  Bangor,  California,  to  Paynes  Peak, 
and  about  a  mile  westward,  at  the  Yuba  River,  to  include  the  area  surrounding 
the  afterbay  damsite. 

8.  Soils.  - 


The  project  area  contains  six  soil  associations,  shown  on  Figure  H-2, 
described  by  Herbert  and  Begg  (12)  as: 

Auburn- Sobrant e-Las  Posas 

Redding-Corning 

Sierra-Auberry 

Wyman-Ryer 

Englebright-Rescue 

Tailings-Placer  Diggings 

Auburn-Sobrante-Las  Posas  Association  -  This  soil  association  accounts 
for  more  than  80  percent  of  the  soils  in  the  foothills  region  of  the 
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project  area  and  is  derived  from  metavolcanic  rock.  The  soils  are  acidic 
loams  and  are  brown  to  brick-red  in  color.  They  vary  slightly  in  depth  to 
bedrock,  degree  of  profile  development,  and  texture  of  the  subsoil.  The 
Auburn  and  Sobrante  soils  are  dominant  at  lower  elevations.  Argonaut  soils 
are  intermingled  with  other  soils  at  all  elevations  in  localized  spots. 

Redding-Corning  Association  -  This  soil  association  borders  the  western 
edge  of  the  foothills.  It  occurs  on  partially  dissected  remnants  of  old 
gravelly  alluvial  fans  or  terraces.  Soils  are  developed  in  poorly-sorted 
gravelly  and  cobbly  material  containing  a  high  percentage  of  quartzite  and 
multi-colored  chert  gravels.  They  have  a  reddish-yellow,  gravelly  loam 
surface  layer.  Redding  soils  are  characterized  by  a  hardpan  layer  about 
3  feet  below  the  surface. 

Sierra-Auberry  Association  -  This  soil  association  occurs  only  in  one 
small  portion  of  the  study  area,  on  the  inside  of  Timbuctoo  bend.  Its  soils 
are  developed  from  granitic  rocks.  They  are  grayish-brown,  pale  brown,  or 
brown  in  color,  have  acidic  loam  surface  material,  and  are  moderately  deep. 
Rock  outcrops  are  common. 

Wyman-Ryer  Association  -  This  soil  association  occurs  on  nearly  level, 
young  alluvial  fans  east  of  the  Feather  River  flood  plain.  The  Wyman  and 
Ryer  soils  are  formed  in  alluvium  mainly  from  basic  metamorphic  and  igneous 
rocks.  Both  soils  have  loam  to  light  clay  loam  surface  layers  that  are 
brown  to  light  reddish  brown  in  color.  The  soils  are  deep  to  moderately 
deep,  medium  to  moderately  fine  textured. 
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Englebrlght-Rescue  Association  -  This  association  is  located  in  the  upper 


foothill  region*  The  Englebright  soils  have  a  brown,  medium  acid,  granular, 
loam  surface  soil  and  a  reddish  brown  to  yellowish  red,  medium  acid,  clay 
loam  subsoil.  The  Rescue  soils  are  similar  but  have  weak,  massive  surface 
soil  and  are  less  acid.  The  association  is  composed  of  moderately  deep  to 
deep,  medium  textured,  cobbly  and  rocky  soils  developed  from  basic  igneous 
rocks. 

Tailings-Placer  Diggings  Association  -  This  soil  association  is  a 
miscellaneous  land  type  that  occupies  an  extensive  area  along  the  lower  Yuba 
River  near  Hammonton  and  a  similar  area  in  the  lower  foothills  near  Smartville. 
It  consists  of  gravelly  and  cobbly  mining  debris  (tailings)  left  by  dredger 
and  placer  mining  operations.  Small  fluvial  deposits  are  also  included  in 
this  association. 
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1,  General,  - 

Californians  electrical  energy  is  supplied  by  a  number  of  different 
types  of  generating  facilities,  most  of  which  are  connected  to  the 
major  areas  of  demand  by  a  common  electrical  transmission  grid.  Water 
orglnally  was  the  primary  source  of  electric  power  in  California,  and 
early  hydroelectric  developments  were  usually  single-purpose  plants 
built  by  electric  utility  companies.  In  the  late  1920's  construction 
of  stream  generating  capacity  Increased  rapidly,  and  after  World  War  II 
progressively  larger  steam-powered  generating  plants  were  constructed. 
Today  hydroelectric  power  provides  about  30  percent  of  the  total  energy 
requirements  of  the  State.  Californians  sources  of  electrical  energy 
in  recent  years  and  as  projected  to  1985  are  shown  on  Figure  I-l.  In 
1972  Californians  used  approximately  155  billion  kilowatt-hours  (kWh)  of 
electric  energy,  with  hydroelectric  generation  in  California  supplying 
about  32  billion  kWh  annually.  (9)  Additional  energy  generated  in 
hydroelectric  plants  outside  the  state  is  Imported  each  year  over 
transmission  interconnections  of  the  Pacific  Northwest  and  plants  on  the 
lower  Colorado  River.  (9)  Total  hydroelectrical  generating  capacity  in 
California  in  1972  was  8,162  megawatts  (MW).  (9) 


NOTE:  Numbers  in  parentheses  refer  to  references  cited  at  the  end  of 
this  Appendix. 
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The  Yuba  River  basin  now  has  seven  hydroelectric  facilities.  These 
are  Lake  Spaulding  on  the  South  Yuba  River  with  three  plants  totalling 
17  MW  of  installed  capacity,  Deer  Creek  above  Scotts  Flat  Reservoir  on  Deer 
Creek  with  6  Ml^,  Colgate  Powerplant  below  New  Bullards  Bar  Dam  on  the  North 
Yuba  River  with  284  MW,  and  the  Narrows  and  New  Narrows  Powerplants  below 
Englebright  Dam  with  9  and  47  M\^,  respectively. 

The  U.S.  consumed  almost  69  million  billion  (69x10^^)  Btu’s  of 
energy  in  1971,  while  the  annual  rate  of  growth  in  total  energy  demand 
between  1950  and  1970  was  about  3.6  percent.  (16)  However,  electricity 
consumption  grew  at  a  rate  of  7  percent  annually  between  1960  and  1970. 

(15)  In  1971,  25.3  percent  of  total  energy  use  was  to  generate  electricity, 
and  it  has  been  estimated  that  by  the  year  2000  over  40  percent  of  all 
energy  will  be  used  to  produce  electricity .( 16)  In  1973,  powerplants 
consumed  the  following  portions  of  the  U.S.  primary  energy  resources .( 13) 

POWERPLANT  PRIMARY  ENERGY  CONSUMPTION,  1973 

Percent  Consumed  in 

Resource_ Electricity  Generation 

Coal  64 

Uranium  90 

Hydro  and  geothermal  100 

Oil  and  gas_ 1 3 
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Because  there  is  no  substantial  capacity  to  store  electricity, 
supply-demand  relationships  are  measured  in  essentially  instantaneous 
terms.  Energy  consumption  (kWh)  and  peak  capability  (installed  and 
available  kW)  are  both  important.  Daily,  weekly,  and  seasonal  variations 
in  load  affect  both  of  these  and  require  that  some  power  generation  units 
be  predominantly  steady-state  (baseload),  while  other  units  vary  with 
load  swings  (cycling) ,  and  yet  others  are  started  up  solely  to  meet 
short-term  peak  demands  (peaking).  Typical  domestic  variations  in  weekly 
electricity  demand  are  shown  in  Figure  1-2.  In  addition,  there  are  wide 
variations  in  the  hourly  load  and  substantial  changes  in  seasonal  loads. 

The  capacity  required  to  satisfy  peak  loads  is  greater  than  the 
base  load,  and  any  steps  to  make  demand  more  uniform  would  make  the 
overall  generating  system  more  economical.  Utility  economics  govern  the 
allocation  of  plant  types  to  these  various  services .( 13)  Loading  of  the 
grid  usually  occurs  by  scheduling  the  largest  and  lowest-operating-cost 
generating  units  to  serve  the  baseload  energy  requirements  first  and  then 
adding  smaller,  less  efficient  units  as  required  to  meet  the  peak  loads 
of  variable  duration.  Hydroelectric  power,  despite  minimal  operating 
costs,  is  utilized  more  and  more  for  peaking  in  many  areas,  because  such 
capacity  can  be  added  economically  even  though  overall  generation  is 
limited  by  fixed  water  storage.  For  peaking  plants,  high  fuel  cost  is 
much  less  important  than  low  capital  cost;  while  in  baseloaded  plants, 
low  operating  cost  is  the  important  parameter  rather  than  low  capital  cost. 
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Of  the  ins  tailed  capacity  today,  large  coal-f ired  oower  stations 
are  predominantly  base  loaded,  as  are  nuclear  units.  Oil-  and  gas-fired 
plants  may  serve  as  baseload  sources  in  some  parts  of  the  country  but 
more  typically  would  serve  a  cycling  function.  Older  coal-fired  plants 
in  some  sectors  of  the  country  also  serve  the  cycling  function.  In  some 
areas  gas  turbines  plus  hydro  units  provide  the  peaking  functions. 

2 .  Plant  types.  - 

a.  Coal-fired  plants.  -  While  coal-fired  units  have  supplied  both 

base-load  and  cycling  functions,  modern  coal-fired  units  have  become  more 

inflexible;  and  the  largest  units  today  provide  mainly  baseload  power. (13) 

Growing  particulate,  sulfur,  and  nitrogen  oxide  stack  gas  emission  controls 

have  caused  losses  in  both  flexibility  and  availability.  High  degrees  of 

superheat,  high  pressures,  extreme  water  treatment,  many  stages  of 

2 

feedwater  heating,  cooling  towers,  precipitators,  and  SO  removal  process 
equipment  all  have  combined  to  make  the  modem  coal-fired  station  a 
complex  process  plant. (13) 

Some  years  ago,  the  promise  of  low  fuel  costs  and  the  clean  air 
aspects  of  nuclear  plants  began  to  attract  attention,  and  the  utilities 
foresaw  a  potential  freedom  from  the  month- to-month  denendence  on 
continued  flow  of  coal  from  the  mines  and  over  the  railroads.  With 
strengthened  environmental  standards  in  the  offing,  new  coal-fired  plants 
began  to  suffer  from  serious  inroads  made  by  new  nuclear  plant  orders  and 
accelerating  conversions  to  oil  and  gas  firing. 
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As  regulatory  and  equipment  delivery  delays  began  plaguing  the 
nuclear  construction  program  and  the  opposition  to  burning  high-ash, 
high-sulfur  coal  gathered  momentum,  more  orders  went  for  oll-flred 
stations  to  fill  the  gap  being  rapidly  created.  The  black-out  In  the 
Northeast  in  1965  led  to  increased  grid  system  interconnections,  and  the 
rising  summer  peak  loads  In  later  years  led  to  greater  numbers  of  gas 
turbine  peaking  units.  All  of  these  factors  Increased  the  moves  toward 
gas  and  oil  firing,  until  natural  gas  producers  began  to  refuse  to  renew 
or  make  long-term  gas  contracts  and  until  the  11-natlon  Organization  of 
Petroleum  Exporting  Countries  (OPEC)  began  serious  oil  price  Increases. 

The  October  1973  oil  embargo  turned  many  utilities  back  toward  coal 
firing  and,  because  of  air  pollution  regulations,  toward  western 
low-sulfur  coals. 

Since  the  mid-1960*8,  a  number  of  coal-fired  stations  have  been 
converted  to  oil  firing.  These  changes  occurred  at  first  because  of 
economics,  but  accelerated  later  because  of  stack  gas  emission  standards 
regarding  sulfur.  Some  400  units  amounting  to  about  30  GW  have  been 
converted  to  oil  In  the  past  10  years,  and  about  20  percent  of  these  have 
either  sold  off  their  coal  storage  pile  land,  built  additional  units  on 
the  land,  and/or  removed  coal-  and  ash-handling  equipment . (13)  The  result 
is  that  these  latter  conversions  are  essentially  Irreversible  now.  In 
addition,  there  are  existing  units  that,  although  they  still  have 
multiple  fuel-burning  capability,  cannot  obtain  approval  to  revert  to 
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coal  firing  because  of  environmental  regulations.  Because  the  law 
requires  use  of  the  %est  possible  technology/*  there  has  occasionally 
been  a  refusal  to  allow  coal  burning  of  any  sort,  Including  low-sulfur 
coal,  even  though  the  sulfur  content  may  be  nearly  the  same  as  that  of 
the  oil  currently  being  burned. 

Rapid  expansion  in  installation  of  new  coal-fired  stations  is 

hindered  by  some  of  the  same  problems  that  nuclear  units  encounter, 

namely,  lack  of  water  cooling,  lack  of  approved  sites,  and  restrictions 

on  environmental  emissions.  Even  in  entirely  rural  areas  and  in 

well-ventilated  air  basins,  coal-fired  powerplants  are  required  to 

2 

employ  the  same  emission  control  standards  and  SO  removal  processes  tliat 
urban  power  stations  are  required  to  use. 

b.  Nuclear  plants.  -  After  more  than  30  years  of  resear di, 
development,  and  large-scale  demonstrations,  nuclear  powerplants  are  now 
being  utilized  on  an  increasing  scale  by  electric  utilities  in  the  United 
States.  Almost  all  nuclear  units  are  so-called  light-water  reactors, 
although  gas-cooled  reactors  are  receiving  increasing  attention. 

Atomic  Energy  Commission  (AEC)  forecasts  project  that  under  most  likely 
conditions  only  about  100  GW  of  nuclear  power  will  be  in  operation  by  the 
end  of  1980,  and  only  about  250  GW  by  1985.(13)  Five  years  ago  about  6 
years  were  required  from  inception  to  on-line  power  generation  for  nuclear 
units;  however,  lead  times  for  new  nuclear  units  have  now  increased  to  9 
to  10  years.  The  status  of  nuclear  powerplants  in  1973  was  as  follows. (13) 
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Capacity 


Units  with  operating  licenses  25 

Awaiting  operating  licenses  30 

Construction  permits  granted 

and  under  construction  23 

Construction  permits  pending 

and  under  design  60 

Announced,  but  applications 

not  yet  filed  50 

Planned,  but  not  announced _ ca»  20 

Total  208 


The  Task  Force  on  Energy  of  the  National  Academy  of  Engineering 
concluded  that  any  policy  seeking  to  minimize  dependence  on  imports  and 
to  conserve  fossil  fuels  clearly  miist  consider  assigning  a  high  priority 
to  the  acceleration  of  the  installation  of  nuclear  plants. (13)  One  of  the 
serious  problems  of  the  nuclear  power  industry  is  the  AEC  licensing 
process,  which  had  their  origins  in  the  early  days  of  rapidly  developing 
and  changing  nuclear  technology-  If  the  licensing  problem  can  be 
ameliorated  by  more  efficient  procedures,  the  Task  Force  believes  that 
about  125  GW  might  realistically  be  expected  to  be  operating  by  the  end 
of  1980,  and  that  a  determined  effort  could  lead  to  325  GW  being  in 
operation  by  the  end  of  1985.  This  would  displace  the  equivalent  of 
about  8  million  barrels  per  day  (MBPD)  of  oil  by  1985.(13) 


1-7 


ESTIMATED  1985  NUCLEAR  POWER  CAPACITY 


Type 

1974-1985 

Additions 

GW 

1985 

Capacity 

GW 

Light  water  reactors 

+280 

305 

Gas-cooled  reactors 

+  20+ 

20+ 

Breeder  reactors 

Nil 

Nil 

Total 

+300 

325 

Rapid  growth  of  nuclear  power  involves  many  questions  relating  to 
nuclear  fuel — the  provision  of  adequate  supplies  of  fuel,  usually  as 
low-enrichment  uranium  dioxide  clad  in  zirconium,  and  disposition  of 
spent  fuel,  usually  involving  storage  and  transport  to  a  reprocessing 
plant  where  the  uranitjm,  plutonium,  and  radioactive  wastes  are  separated* 
In  addition,  there  are  questions  not  only  with  respect  to  storage  and 
disposal  of  radioactive  wastes,  but  also  with  safeguards  against  theft  of 
fissionable  or  highly  radioactive  materials. 

The  rate  of  uranium  exploration  has  been  very  low,  largely  because 
of  the  depressed  market.  Utilities  have  failed  to  enter  into  long-term 
contracts  for  uranium  which,  taken  with  the  long  payout  combined  with 
high  interest  rates,  have  made  speculative  prospecting  an  unattractive 
gamble. (13)  The  importation  of  uranium  would  not  be  consistent  with  a 
concept  of  self-sufficiency,  and  there  are  serious  questions  as  to  the 
amount  of  uranium  that  may  be  available  for  import,  because  nuclear  power 
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is  growing  rapidly  in  the  rest  of  the  world — at  a  rate  about  equal  to 
that  in  the  United  States*  With  325  GW  in  operation  at  the  end  of  1985, 
uranium  requirements  in  1985  would  be  about  80,000  tons,  assuming  use  of 
plutonium  recycle.  Production  would  need  to  be  more  than  quadrupled  by 
1985  over  the  maximum  ever  achieved  in  the  United  States. 

The  enrichment  of  uranium  from  the  0.71  percent  natural  U235 
content  to  the  roughly  3  percent  needed  in  light-water  reactors  requires 
large  and  expensive  facilities  that,  if  based  on  the  diffusion  process 
used  to  date,  also  require  large  amounts  of  electric  power.  The 
Investments  required  and  the  amounts  of  power  needed  are  very  large  for 
each  single  project,  requiring  on  the  order  of  $2  billion  each  and  power 
supplies  of  about  2,500  MW  for  a  gaseous  diffusion  enrichment  plant. 

The  Task  Committee  concluded  that  management  of  radioactive  wastes, 
including  storage  and  disposal,  does  not  appear  to  be  a  serious 
constraint  on  the  growth  of  the  industry.  While  radioactive  wastes  are 
hazardous  and  must  be  stored  for  long  periods  of  time,  large  amounts  have 
been  handled  safely  for  long  periods;  and  new  storage  methods  are  being 
developed  that  should  improve  on  the  past  record.  Long-term  (100-year) 
interim  and  retrievable  storage  now  being  developed  by  the  AEC  will 
permit  storing  wastes  produced  through  the  year  2000  on  a  desert  tract  of 
100  to  2,300  acres,  depending  on  the  concept  selected,  and  at  a  cost  of 
less  than  0.5  percent  of  the  cost  of  producing  the  related  power. (13) 
Permanent  disposal  in  geologic  formations  appears  feasible  and  attractive 
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but  still  needs  adequate  demonstration.  Similarly,  the  safety  of 
transport  of  Irradiated  nuclear  fuel  has  been  very  high,  and  the 
conditions  are  even  better  for  radioactive  wastes  that  are  allowed  to 
cool  for  several  years  and  then  converted  to  solid  form. 

One  area  of  Increasing  public  concern  Is  the  problem  of  preventing 
the  theft  of  fissionable  or  highly  radioactive  material.  The  problem  Is 
primarily  associated  with  reprocessing  facilities  and  those  fuel 
fabrication  facilities  using  highly  enriched  uranium  or  plutonium.  Fuel 
In  powerplants  Is  of  low  enrichment,  clad  In  zirconium,  and  usually  In 
large  heavy  assemblies,  and  not  of  the  type  that  might  be  attractive. 

c.  Oil-  and  gas-fired  plants.  -  There  are  many  oil-  and  gas-fired 
units  In  base  load  operation  In  some  areas  of  the  nation.  While  It  might 
be  desirable  to  decrease  natural  gas  use  for  base  load  purposes, 
oll-flred  units  must  be  utilized  for  many  years  to  come,  particularly  In 
cycling  and  peaking  service.  However,  the  lower  the  load  factor,  the 
less  fuel  these  plants  consume.  The  function  of  oil-  and  gas -fired 
plants  In  the  future  probably  should  be  to  provide  cycling  and  peaking 
capability,  not  base  load  energy. (13) 

It  Is  not  practical  to  convert  existing  oil-  and  gas-fired  units  to 

coal,  since  they  have  no  provisions  for  coal  storage,  coal  and  ash 

2 

handling,  precipitators,  or  SO  removal  equipment.  Furthermore,  the 
furnaces  are  too  small  for  handling  pulverized  coal,  and  the  plants  would 
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have  to  be  derated.  Gas-flred  units  could  possibly  be  converted  to  bum 
medlum-Btu  gas  from  coal;  however,  the  cost  of  manufacturing  and 
transporting  such  gas  Is  economically  unattractive  compared  with  natural 
gas.  If  natural  gas  Is  reasonably  available.  The  alternative  Is  to 
relegate  natural-gas -fired  units  more  and  more  only  to  providing  peaking 
capacity.  It  therefore  remains  for  nuclear  and  coal-fired  units  to 
supply  the  bulk  of  new  base  load  power. (13) 

d.  Hydroelectric  plants.  -  Hydroelectric  power  Is  generated  by  the 
gravitational  flow  of  water,  converting  natural  energy  Inherent  In  the 
water  to  mechanical  energy  by  a  turbine,  and  then  to  electrical  energy  by 
a  generator.  Hydropower  Is  a  finite  resource  In  a  given  river  basin,  \d.th 
the  potential  determined  by  the  magnitude  of  the  drainage  basin  runoff  and 
the  topography  of  the  basin. 

The  electrical  energy  market  whose  operational  requirements  are  most 
compatible  with  the  operational  capabilities  and  limitations  of  roost 
conventional  and  all  pumped  storage  hydro  Is  at  the  peak  of  the  load  curve, 
when  the  marginal  10-15  percent  of  maximum  capacity  and  generational  demand 
occurs.  The  Incremental  cost  of  supplying  this  low  load  factor  demand  from 
thermal  sources  Is  substantially  higher  than  the  cost  of  meeting  demand  at 
lower  positions  on  the  load  curve.  Hence  It  Is  a  high  value  market  for 
hydropower . 
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In  terras  of  economic  efficiency,  hydropower  has  two  inherent 
advantages  over  thermal  power.  The  useful  life  of  structures  is  estimated 
at  100  years  for  economic  analysis  purposes,  compared  with  30  to  35  years 
for  thermal  plant  and  equipment;  it  consumes  no  fuel,  a  major  cost  item 
for  thermal  power  generation;  and  its  other  operation  and  maintenance 
costs  tend  to  be  lower  because  equipment  tends  to  be  less  complex.  Another 
advantage  is  its  capability  of  almost  instantaneous  response  to  increased 
load  demands.  These  inherent  advantages  have  historically  been  partially 
offset  by  the  fact  that  initial  investment  costs  per  unit  of  capacity  have 
been  greater  than  for  thermal  plant  and  equipment.  But  that  is  now  being 
offset  by  the  sharp  increases  in  investment  costs  £issociated  with  the 
siting  and  construction  of  fossil  fuel  and  nuclear  plant,  including  cost 
increases  associated  with  equipment  and  operating  costs  for  air  and  water 
pollution  control.  Radical  increases  in  fossil  fuel  costs  in  recent  years 
also  increase  the  relative  economic  efficiency  of  hydropower  as  a  source 
of  electrical  energy. 

Pumped  storage  is  an  ideal  source  of  peaking  power,  because  of  its 
quick  response  to  change  in  power  demand,  and  because  it  uses  off-peak 
power  for  pumping.  Pumped  storage  may  be  developed  at  conventional 
hydropower  reservoirs  or  it  may  be  located  at  any  place  where  there  is  an 
adequate  supply  of  water  for  pumping  into  storage,  adjacent  to  an  area 
suitable  for  development  as  a  pumped  storage  reservoir.  In  either  case, 
thermal-electric  energy  is  normally  used  for  pumping.  Pumped  storage 
hydropower  involves  a  net  loss  of  energy.  The  amount  of  energy  required 
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to  pump  water  to  a  higher  level  for  the  generation  of  hydroelectricity  is 
on  the  average,  approximately  1.5  times  the  energy  produced.  The  most 
economic  source  of  pumping  energy  is  baseload  capacity  not  utilized  during 
offpeak  periods.  With  present  technology,  this  may  be  either  nuclear  or 
fossil  fuel  fired  steam  plants.  These  have  the  highest  capital  costa  as 
well  as  the  highest  efficiency  in  the  use  of  fuels.  Incremental  costs  of 
generation  during  offpeak  periods  are  extremely  low,  relative  to  the  costs 
of  generating  peaking  power  from  gas  turbines.  Hence,  in  those  areas  where 
pumped  storage  hydropower  resources  are  available  as  a  source  of  peaking 
power,  the  use  of  unutilized  baseload  capacity  in  offpeak  periods  results 
in  more  efficient  use  of  existing  plants. 

3.  Electric  energy  storage.  - 

Since  high-voltage,  alternating-current  electricity  cannot  be  stored 
it  must  be  converted  to  other  forms  before  storage,  such  as  water  storage, 
compressed  air  storage,  and  batteries.  The  two  major  mechanical  schemes 
absorb  excess  electricity  during  offpeak  hours  by  pumping  working  fluids 
to  a  higher  energy  state  (elevation,  pressure)  and  returning  electrical 
energy  to  the  grid  during  peak  demand  hours,  usually  morning  and  evening. 
Pumped-storage  schemes  are  energy  absorbers  and  capacity  producers. 
Therefore,  while  they  fulfill  a  vital  function  to  baseloaded  units  on 
the  system,  they  are  in  fact  energy- consuming  units.  For  this  reason, 
they  are  important  and  valuable  adjuncts  principally  to  coal-fired  and 
nuclear-generating  imits.  The  Task  Force  on  Energy  of  the  National 
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Academy  of  Engineering  estimates  that  about  45  GW  of  pumped  storage  units 
can  be  expected  by  1985.(13) 

If  the  estimated  nuclear  and  coal-fired  powerplant  programs 
described  earlier  are  achieved,  a  total  of  about  500  GW  of  essentially 
base-loaded  capacity  will  be  Installed  out  of  a  total  of  roughly  1,000  Gl^ 
In  1985.  Unless  something  dramatic  occurs  In  consumer  demand  to  improve 
overall  load  factors,  this  base  load  capacity  would  be  too  much.  Hence, 
of  the  total  330  GW  of  coal-fired  capacity,  about  130  GW  is  expected  to 
be  relegated  to  cyclic  load.  In  addition,  about  45  GW  of  pumped-storage 
units  could  be  used  plus  perhaps  another  50  GW  cycling  capability  from 
the  nuclear  plants  that  came  on-line  in  the  1970  to  1975  period.  Since 
there  is  about  8  GW  of  pumped-storage  capability  today,  this  estimate 
represents  the  addition  of  an  average  of  18  new  200 -MW  pumped-storage 
systems  every  year  for  10  years. (13) 

^ •  Conservation  and  load  management.  - 

Conservation  in  the  use  of  electric  energy  is  one  means  of  reducing 
the  demand  for  electric  power  and,  thereby,  the  need  for  new  generating 
facilities.  To  date,  most  conservation  measures  have  been  voluntary  and 
have  been  implemented  by  public  education  methods  or  Federal  programs. 
Examples  are:  encouraging  the  use  of  major  appliances  during  other  than 
peak  hours,  lowering  the  thermostat  setting  on  heating  units,  and  raising 
the  thermostat  setting  on  air  conditioning  units.  Other  conservation 
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methods  could  be  implemented,  such  as:  wider  use  of  Insulation,  energy 
consciousness  in  the  design  and  construction  of  homes  and  offices,  and  the 
manufacture  of  energy  efficient  equipment . (2) 

According  to  a  report  of  the  Institute  of  Electrical  and  Electronics 
Engineers  (IEEE) (3) (Ad  Hoc)  Energy  Forecast  Working  Group,  usage  of 
electricity  in  the  United  States  dropped  off  markedly  after  the  Middle 
East  oil  end)argo,  showing  a  sudden  drop  In  November  1973.  The  recent 
economic  recession  In  the  United  States  and  use  of  energy  conservation 
measures  were  Identified  as  the  two  main  factors  causing  the  drop  In 
consumption.  However,  the  Influence  of  conservation  has  been  very  short¬ 
term,  and  with  the  effect  of  the  recession  lessening,  the  rate  of  growth 
In  electricity  coiisumptlon  Is  observed  to  be  returning  to  pre-embargo 
levels.  This  suggests  that  voluntary  conservation.  In  Its  present  form 
and  current  effectiveness.  Is  unlikely  to  significantly  affect  the  future 
rate  of  growth  In  power  demands. 

Rate  revision  has  been  advocated  as  a  means  of  accomplishing 
conservation.  As  an  example,  the  California  Public  Utilities  Commission 
Issued  two  orders  early  In  1976  that  Indicate  the  new  direction  their 
regulatory  activities  will  take  to  promote  energy  conservation.  One 
order  noted  that  the  rate  structure  for  consumers  of  electric  energy 
would  be  changed  so  that  larger  users  would  pay  a  higher  rate,  rather 
than  a  lower  rate.  The  other  order  requested  Pacific  Gas  and  Electric 
Company  (PG&E)  to  Identify  a  type  of  metering  system  that  could  record 
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use  In  peak  hours,  as  well  as  total  use,  as  a  prerequisite  to  establishing 
a  differential  rate  structure.  The  hourly,  dally,  and  seasonal  variation 
in  load  is  associated  with  varying  costs.  There  are  costs  of  having  rates 
which  vary  over  time,  such  as  more  complex  meters,  but  to  the  extent  that 
the  benefits  of  peak  load  pricing  exceed  its  costs,  there  is  a  basis  for 
electric  rates  reflecting  variation  in  system  costs  during  the  day  and  during 
the  year.  Most  retail  electric  rate  schedules  reflect  primarily  average 
running  costs  and  average  historical  capacity  costs.  Thus,  at  peak  demand 
periods  the  price  of  electricity  may  be  too  low  compared  to  the  costs  of 
supplying  electricity  at  such  times.  The  extent  to  which  peak  load  pricing 
can  be  economically  Justified  for  any  given  system  depends  in  part  on:  (a) 
customer  responses  to  a  revised  rate  structure,  (b)  the  load  characteristics 
of  the  system,  (c)  the  ability  of  the  system  to  flatten  its  load  curve  by 
way  of  intersystem  sales,  and  (d)  the  costs  and  inconvenience  of  new 
metering  and  billing. (1)  Studies  of  the  responsiveness  of  demand  to 
price  changes  (price  elasticity  of  demand)  have  not  produced  uniform 
results • 

Several  studies  are  underway  in  California  to  determine  customer 
response  to  time  varying  rates,  including  a  project  being  conducted  by 
the  Los  Angeles  Department  of  Water  and  Power  and  Rand  Corporation,  and 
a  project  cosponsored  by  the  State  of  California  Energy  Resources 
Conservation  and  Development  Commission  (ERCDC) ,  the  Public  Utilities 
Commission  (PUC) ,  and  the  4  major  California  utilities.  In  Decision 
No.  85559,  the  PUC  ordered  immediate  implementation  of  time-of-day  rates 
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where  substantially  all  metering  equipment  Is  In  place,  and  Implementation 
of  tlme-of-day  rates  to  the  500  kW  customer  level  within  one  year.  Below 
the  500  kW  level,  the  PUC  ordered  experimentation  with  tlme-of-day  rates 
to  determine  If  the  benefits  outweigh  the  costs. 

Rate  structures  also  may  be  designed  to  reduce  peak  demand  without 
significantly  affecting  energy  use.  However,  It  should  be  noted  that  any 
reduction  In  capital  expenditures  for  new  generating  capacity  by  delaying 
or  retarding  peak  load  growth  may  be  somewhat  offset  by  Inflation 
(assuming  that  the  rate  of  Increase  In  construction  costs  exceeds  return 
on  alternative  Investments). 

Demand  probably  Is  somewhat  responsive  to  price  In  the  long  run 
(l.e.,  several  years),  but  limited  In  response  during  shorter  periods. 
Commercial  and  Industrial  customers  have  a  sunk  Investment  In  electric 
and  non-electrlc  equipment*  Operating  existing  equipment  at  higher 
electric  rates  may  be  less  expensive  than  Investing  In  more  efficient 
equipment  even  thou^  It  may  Involve  lower  operating  costs. 

A  major  study  of  tlme-of-day  metering  and  load  management  systems 
by  the  Edison  Electric  Institute  and  the  Electric  Power  Research 
Institute  has  been  undertaken  at  the  request  of  the  National  Association 
of  Regulatory  Commissioners  (NARUC).(8)  In  addition,  several  studies  of 
rate  revision  and  load  management  methods  are  being  sponsored  by  the 
Federal  Energy  Administration.  Moreover,  many  regulatory  commissions  and 
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utilities  are  studying  the  potential  effects  of  rate  revisions  on  demands 
for  electric  power. 

The  uncertainties  of  the  effects  of  specific  rate  redesigns  and 
other  conservation  measures  on  the  load  characteristics  of  an  electric 
system,  the  time  lag  associated  with  consumer  responses,  and  the  long 
times  required  for  constructing  new  capacity  severely  reduce  the 
practical  potential  of  rate  revision  and  conservation  as  alternatives,  at 
this  time,  to  the  scheduling  of  projected  needed  additional  generating 
capacity.  Accordingly,  these  measures  cannot  be  considered  as  reasonable 
alternatives. 

Conservation  may  also  be  achieved  by  improving  an  electrical 
system* 8  ability  to  meet  peak  demands  without  a  reduction  in  total  load. 

A  measure  of  the  degree  of  variation  in  electrical  demand  is  the  system’s 
load  factor,  which  is  the  ratio  of  average  annual  demand  to  annual  peak 
demand.  Reshaping  the  load  curve  to  minimize  variation  is  termed  load 
management.  The  1975  load  factor  for  the  PG&E  system  was  62  percent,  and 
for  the  Sacramento  Municipal  Utility  District  (SMUD)  the  load  factor  in 
1975  was  42  percent.  The  average  load  factor  in  the  United  States  in 
1975  was  about  61  percent. 

Both  conservation  and  load  management  are  of  Interest  to  the 
California  ERCDC  which  has  reviewed  methods  which  might  be  utilized  to 
level  out  the  demand  for  electricity.  The  staff  has  recommended  that  the 
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Cominlsslon  adopt  the  position  of  requiring  utilities  to  demonstrate  that 
they  have  given  alternatives  for  leveling  out  the  load  curve  serious 
consideration. 

The  Federal  Energy  Administration  has  the  objective  of  Increasing 
the  load  factor  to  69  percent  In  1985.(14)  It  appears  that  load  factors 
hl^er  than  69  percent  probably  cannot  be  obtained  In  a  practicable 
manner  and  that  there  will  continue  to  be  a  need  for  peaking  power. 

5.  Estimates  of  electrical  energy  demand  In  California.  - 

A  California  Resources  Agency  study,  dated  March  1974,  Indicates 
that  the  demand  for  electricity  was  expected  to  Increase  In  California 
by  229  percent  between  1972  and  1985.(9)  The  California  PUC  In  a  report 
dated  October  1973,  Indicated  the  expected  Increase  In  hydroelectric 
generating  capacity  to  be  42  percent  over  the  10-year  period  ending  in 
1982.(11)  This  projected  increase  is  less  than  those  for  other  types  of 
generating  facilities  because  of  the  decreasing  availability  of  suitable 
hydroelectric  power  facility  sites.  The  growing  demand  for  electricity 
and  shortage  of  fuel  for  thermal  plants  are  expected  to  cause  an  Increase 
In  price  for  electricity.  Various  measures  to  conserve  the  use  of  energy 
and  In  particular  electrical  energy,  are  under  study  by  the  State  ERCDC 
and  others.  Government  policies  may  be  Implemented  to  use  electricity 
price  Increases  as  a  means  of  energy  conservation.  In  addition,  the 
utilities  may  Introduce  differential  pricing  for  peak  and  base  load  power 
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The  higher  prices  for  peak  load  power  may  tend  to  make  hydroelectric 
projects  more  attractive  economically  because  they  are  suited  for  peak 


load  operation* 

The  historical  increase  in  peak  capacity  demand  for  the  period  1940- 

1972  is  shown  on  Figure  1-3.  Projections  of  future  needs  for  peaking 
capacity  in  California  made  by  public  utilities  in  1973  and  in  August  1976 
are  shown  on  Figure  1-4.  The  1976  utility  capacity  projection,  which  was 
based  on  lower  population  projections  and  more  refined  procedures  for 
forecasting  peak  demands  than  their  1973  projection,  indicates  the  need 
for  peaking  capacity  in  1990  to  be  32,000  less  than  indicated  by  their 

1973  projection,  a  significant  reduction.  The  projection  by  the  staff  of 
the  ERCDC,  presented  in  their  October  1976  report  (10)  and  based  on 
somewhat  different  projection  techniques  than  those  used  by  the  utilities 
and  implementation  of  conservation  measures,  is  also  presented  on  Figure 
1-4.  The  ERCDC  projection  indicates  lower  future  capacity  needs  than  the 
utilities  projection,  but  even  the  ERCDC  projection  indicates  the  need 
for  substantial  additions  to  present  peaking  capacity  to  meet  future 
demands,  as  follows; 


Year 


Capacity  (MW) 


Increase  (MW) 


1975 


28,800  (1) 


17,700 


1990 


46,500 


3,300 


1993 


49,800 


3,500 


53,300 


1995 

7T)  Actual. 
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Typical  load  curves  indicate  that  peak  energy  demand  is  about  twice 
the  load  for  the  hours  immediately  after  midnight,  as  shown  on  Figure  1-2. 

To  supply  the  energy  needed  to  meet  peak  demand,  units  such  as  hydroelectric 
and  gas  turbine,  which  can  start  and  stop  rapidly,  are  used  to  augment 
baseload  plants,  permitting  thermal  and  nuclear  plants  to  run  at  a  more 
efficient  continuous  rate. 


The  1976  utilities  and  ERCDC  projections  of  future  needs  for  energy 
are  shown  on  Figure  1-5.  Again  the  ERCDC  projection  is  substantially 
lower  than  the  projection  by  utilities;  however,  the  ERCDC  projection 
indicates  the  need  for  energy  in  1995  will  essentially  double  the  need  in 
1975,  as  follows: 


Energy 


Year 

(millions  of 

1975 

137,000 

1990 

228,000 

1993 

251,000 

1995 

267,000 

Increase 

kWh)  (millions  of  kWh) 

91,000 

23,000 

16,000 


An  older  report  by  the  California  Resources  Agency  (12),  that 
indicated  that  California  would  need  about  72,700  MW  of  new  generating 
capacity  (over  the  1972  capacity)  in  order  to  meet  the  projected  1991 
demand,  indicated  this  additional  capacity  was  expected  to  be  provided 
about  as  follows: 
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Type 

Capacity 

in 

Hydroelectric 

8,000 

Geothermal 

7,200 

Coal-fired  (from 
neighboring  states) 

6,900 

Gas-  and  oil-fired 

10,600 

Nuclear 

40,000 

Total 

72,700 

6.  Western  Systems  Coordinating  Council,  - 

General >  -  Because  of  the  interconnection  between  bulk  power 
systems  in  the  West,  it  is  not  possible  to  consider  the  isolated  case 
of  power  capacity  resources,  energy  production,  and  loads  in  California. 
Initially,  the  entire  coordinated  Western  Systems  Coordinating  Council 
(WSCC)  must  be  considered.  The  WSCC  is  a  voluntary  organization  of 
utilities  providing  substantially  all  the  electric  service  in  the  14 
western  states  and  British  Columbia.  The  WSCC  area  is  shown  on  Figure 
1-6.  The  WSCC  consists  of  4  subreaches:  the  Northwest  Power  Pool,  Rocky 
Mountain  Power  Area,  New  Mexico  Power  Pool,  and  the  Pacific  Southwest 
Power  Area  which  is  subdivided  into  4  areas.  Northern  California  is  in 
Sub-Area  D  of  the  Southwest  Power  Area. 

b.  Generating  resources .  -  Figure  1-7  shows  the  breakdown  of 
generating  resources  in  the  WSCC  by  resource  type  as  of  December  1974 
and  the  Council *s  projected  significant  additions  through  1984  by 
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resource  type.  Existing  generating  resources  and  projected  significant 
additions  in  Sub-Area  D  of  the  Pacific  Southwest  Power  Area  are  shown  in 
the  next  tabulation. (17) 


Resource  Type 

Fossil  -  Coal 
Fossil  -  Gas  or  Oil 
Nuclear 
Hydro 

Hydro  -  Pumped  Storage 
Combustion  Turbine 
Diesel 

Coirf>ined  Cycle 

Geothermal 

Other 

Total 

Percent  of  WSCC  Total 


Existing  Capacity  (MW) 

0 

7,95A 

976 

7,229 

0 

36 

52 

0 

502 

0 

16,749 

18.1 


WSCC  projections  of  significant  additions  to  generating  resources 
in  Sub-Area  D  discussed  above  are  shown  by  years  in  Ml«J  in  the  next 
tabulation. (17) 
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These  projected  additions  are  as  follows. 


-  Fossil;  coal.  -  Sierra  Pacific  Power  Company  Is  planning  the 
addition  of  three  250  MW  coal-fired  units,  two  at  Valmy,  Nevada  and  one 
at  a  site  presently  undetermined. 

-  Nuclear.  -  Diablo  Canyon  1  and  2  (1060  MW) ,  which  are  owned 

by  PG&E,  will  go  Into  operation  In  1976  and  1977.  Planned  up-ratlngs 
of  these  two  units  will  bring  their  capacities  to  1100  MW  In  1978  and 
to  1120  and  1150  In  1979.  PG&E  plans  a  1100  MW  unit  for  1985  In 
California. 

-  Hydro;  pumped  storage.  -  PG&E  has  a  1125  MW  pumped  storage 
project  planned  for  June  1981  operation  located  at  Lake  Wlshon  on  the 
North  Fork  of  Kings  River,  plans  a  new  130  MW  unit  at  the  Kerckhoff  plant 
on  the  San  Joaquin  River  in  1983  to  replace  an  existing  38  MW  unit,  and  a 
new  150  MW  plant  located  somewhere  In  California  In  1984.  The  USSR  has 
two  300  MW  plants  associated  with  flood  control  and  water  supply 
developments;  one  at  New  Melones  Reservoir  In  1979  and  the  other  at  Auburn 
Reservoir  In  1983. 

-  Combustion  turbine.  -  PG&E  Is  planning  four  52  MW  and  one  17  MW 
units  In  San  Francisco  In  1976,  three  57  MW  units  In  Oakland  In  1977,  and 
one  mobile  17  MW  emergency  unit  In  Richmond  In  1978.  SMUD  plans  a  150  MW 
plant  at  an  unknown  location  In  1978.  PG&E  plans  two  225  MW  units  in  the 
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San  Francisco  Bay  area»  one  mobile  17  MW  emergency  unit  in  California,  and 
one  240  MW  unit  in  San  Francisco  in  1980;  one  75  MW  unit  in  the  Bay  area 
in  1982;  five  75  MW  units  in  the  Bay  area  in  1983;  and  a  300  MW  installation 
in  the  Bay  area  and  a  375  MW  plant  at  an  unknown  site  in  California  in  1984. 

-  Combined  cycle,  -  PG&E  is  planning  a  360  MW  combined  cycle  unit  to 
increase  San  Francisco's  power  supply  and  permit  the  retirement  of  116  MW 
of  old  thermal  capacity  in  1981. 

-  Geothermal,  -  All  geothermal  capacity  is  planned  to  be  located  at 
or  near  the  existing  Geysers  development  in  Northern  California. 

Additional  exploration  is  needed  to  confirm  adequate  steam  for  units 
being  planned  for  1979  and  beyond. 

c.  Firm  peak  loads .  -  WSCC  estimates  of  firm  peak  loads  in  Sub-Area 
D  for  the  period  1975  through  1984  are  shown  by  years  for  summer  and  winter 
conditions  in  the  next  tabulation  for  adverse  hydro  conditions .( 17) 
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SUMMER  ADVERSE  HYDRO  CCRJDITIONS 
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d.  Projected  sources  of  thermal  energy  production >  -  The  next 
tabulation  shows  the  WSCC  projection  of  sources  of  thermal  energy  production 
and  the  fossil  fuel  requirements  in  Sub-Area  D  for  both  average  and  adverse 
hydro  conditions. (17) 
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ADVERSE  HYDRO  C(WDITIONS 
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For  average  hydro  conditions ^  the  WSCC  estimates  the  energy  sources  to  be 
as  follows  in  1975  and  1984.(17) 

Source  1975  1984 


Coal 

n% 

261 

Gas 

11 

11 

Oil 

23Z 

191 

Nuclear 

kl 

221 

Hydro 

A8Z 

30% 

Geothermal 

11 

2% 

Projections  by  WSCC  of  energy  sources  by  years  are  shown  graphically  on 
Figure  I-l.  The  data  on  both  Figure  I-l  and  1-7  indicate  that  an 
increasingly  larger  percentage  of  the  load  will  be  served  by  coal»  nuclear, 
and  geothermal  sources.  The  WSCC  projects  that  for  average  hydro 
conditions  the  oil  burn  required  to  satisfy  projected  energy  generation 
demands  increases  from  140  million  barrels  in  1975  to  1982  when  it  peaks 
at  206  million  barrels. (17)  The  maximum  oil  burn  requirement  for  adverse 
hydro  conditions  is  currently  estimated  to  occur  in  1982  at  230  million 
barrels. (17)  Delays  in  planned  coal  or  nuclear  capacity  or  reductions  in 
energy  production  from  these  resources  will  increase  estimated  oil  fired 
energy  requirements.  The  WSCC  projects  that  California  and  Nevada  systems 
will  burn  approximately  90  percent  of  the  estimated  WSCC  (excluding 
Canadian  systems)  oil  requirement.  Projected  oil  requirements  for  Sub- 
Area  D  are  shown  in  the  next  tabulation  for  average  and  adverse  hydro 
conditions. 
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Oil  Bum 
(MBPY) 


Year 

Average  Hydro 
Conditions 

Adverse  Hydro 
Conditions 

1975 

33 

44 

1976 

40 

51 

1977 

39 

50 

1978 

44 

56 

1979 

48 

60 

1980 

51 

64 

1981 

54 

66 

1982 

66 

79 

1983 

67 

79 

1984 

61 

73 

Transfers.  -  Data  from 

the  WSCC  (17)  indicate 

that  there  are 

currently  significant  transfers  of  capacity  and  energy  into  and  out  of 
Sub-Area  D.  Firm  transfers  between  Sub-Area  D  and  the  Northwest  Power 
Pool  Include: 


-  Columbia  Storage  Power  Exchange  capacity  and  energy  purchased 
by  PG&E,  SMUD  and  the  California  State  Department  of  Water 
Resources . 

-  Capacity  and  energy  purchased  by  the  USBR-MP  Region  for  the 
Central  Valley  Project  in  California. 

-  Sierra  Pacific  Power  Company  capacity  and  energy  purchases 
from  Utah  Power  &  Light  Company. 

-  PG&E  purchase  of  summer  peaking  capacity  from  Portland  General 
Electric  Company  and  Bonneville  Power  Administration. 
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-  Mount  Wheeler  purchase  from  USBR-UC  Region  (USUC)  which  is 
wheeled  by  Utah  Power  &  Light  Company. 

-  Portland  General  Electric  Company  purchase  of  winter  capacity 
from  Pacific  Gas  &  Electric  Company  during  1975. 

Firm  transfers  between  Sub-Area  D  and  Sub-Area  A  include: 

-  Oroville-Thermalito  power  purchased  by  Southern  California 
Edison  and  San  Diego  Gas  &  Electric  Companies  from  the 
California  State  Department  of  Water  Resources  which  is 
wheeled  by  PG&E. 

-  Power  transfers  associated  with  operation  of  the  California 
State  Water  Project  which  crosses  the  boundaries  of  Sub-Areas 
A,  B,  and  D  of  the  Pacific  Southwest  Power  Area. 

Firm  transfers  between  Sub-Area  D  and  Sub-Area  B  Include  power  transfers 
associated  with  the  San  Joaquin  Nuclear  project. 

7.  Federal  Power  Commission  studies.  - 

a.  Power  values.  -  In  response  to  a  request  from  the  U.S.  Bureau  of 
Reclamation  (USBR) ,  the  Federal  Power  Commission  (FPC)  computed  hydroelectric 
power  values  based  on  1  January  1976  price  levels,  a  range  of  capacity 
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factors,  and  for  three  types  of  financing  (Federal  financing  using  3-1/4 
and  6-1/8  percent  Interest  rates  and  composite  financing  based  on  80 
percent  private  and  20  percent  publlc-non-Federal  financing) .  A  10  percent 
cost  of  money  was  assumed  for  private  financing  and  6-3/4  percent  rate  of 
interest  was  used  for  publlc-non-Federal  financing.  These  data  were 
furnished  to  the  USER  by  FPC  letter  dated  16  July  1976,  Included  in 
Appendix  B. 

The  FPC  power  values  are  at-market.  Include  hydro- thermal  capacity  and 
energy  value  adjustments,  and  are  based  on  the  estimated  costs  of  the  three 
alternative  sources  described  below. 

-  Nuclear-f Ired  steam-electric  plant  with  2,000  MW  total  capacity 
consisting  of  two  1,000  MW  units  operating  at  a  65  percent  average  annual 
capacity  factor;  heat  rate,  10,500  Btu/kWh;  capital  cost,  $570  per  kW; 
service  life,  30  years;  fuel  inventory,  $50  per  kilowatt;  and  fuel  energy 
cost,  3.0  mills  per  kWh. 

-  Combined  cycle  generating  plant  with  710  MW  total  capacity  consisting 
of  two  355  MW  units,  four  combustion  turbines  and  one  steam  turbine  per 
unit  operating  at  a  25  percent  average  annual  capacity  factor;  heat  rate, 
9,000  Btu/kWh;  capital  cost,  $250  per  kW;  service  life,  30  years;  and  low 
sulfur  oil  cost  of  $2.25  per  million  Btu. 
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-  Combustion  turbine  generating  plant  with  568  MW  total  capacity 
consisting  of  four  142  MW  units  operating  at  a  7.5  percent  average  annual 
capacity  factor;  heat  rate,  13,000  Btu/kWh;  capital  cost,  $135  per  kW; 
service  life,  30  years  and  low  sulfur  oil  cost  of  $2.25  per  million  Btu. 

The  power  values  for  a  combustion  turbine  generating  plant  with  an 
annual  capacity  factor  of  10  percent  and  for  composite  80  percent  Federal 
and  20  percent  publlc-non-Federal  financing,  based  on  1  January  1976  price 
levels  are  as  follows: 

Capacity  -  $26.89  /kW-yr 
Energy  -  28.97  mills /kWh 

b.  Source  of  offpeak  pumping  energy.  -  The  FPC  Indicated  In  1976 
that  the  source  of  offpeak  energy  for  pumping  would  probably  be  nuclear- 
flred  generating  plants  after  1990  with  a  cost  of  3.24  mills /kWh  for  this 
energy,  based  on  1  January  1976  price  levels.  (The  FPC  noted  that  the 
coat  of  offpeak  energy  as  of  1  January  1976  was  17.18  mllls/kWh.) 

However,  by  letter  dated  1  February  1977,  Included  In  Appendix  B,  the  FPC 
Indicated  that  pumping  energy  would  be  available  only  from  fossil-fueled 
steamplants  through  1993  (at  a  estimated  cost  of  21.78  mllls/kWh)  and  that 
after  1993  the  most  probable  source  of  pumping  energy  Is  nuclear-flred 
generating  plants  (at  a  cost  of  3.24  mills /kWh) .  It  should  be  noted  that 
the  Marysville  Lake  project  Is  projected  to  be  completed  In  1990,  but  It 
Is  estimated  3  years  would  be  required  for  the  reservoir  to  fill  and  the 
powerplant  to  operate  at  full  capacity.  The  FPC  1  February  1977  letter 
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was  received  subsequent  to  conduct  of  the  operation  studies  reported  in 
this  Design  Memorandum,  but  because  the  powerplant  is  not  operating  at 
full  capacity  prior  to  1993,  the  change  in  cost  of  offpeak  pumping  prior 
to  1993  would  have  little  effect  on  the  cost-benefit  analysis. 

c.  Need  for  power.  -  The  FPC  conducted  studies  in  1976  and  January 
1977  of  the  need  for  additional  system  peaking  capability  in  the  1990 ’s 
in  FPC  Power  Supply  Area  46.  Results  of  the  study  are  summarized  in 
letters  from  the  FPC  to  Sacramento  District,  dated  26  July  1976,  24  August 
1976,  and  1  February  1977,  included  in  Appendix  B.  Estimated  loads  used 
in  the  study  were  from  those  developed  for  the  WSCC  and  shown  in  its 
**Reply  to  Federal  Power  Commission  Docket  R-362,  Order  383-3,”  dated 
1  April  1976.  The  study  area  is  the  ’’Pacific  Southwest  Power  area,  Sub- 
Area  D,”  which  approximates  Power  Supply  Area  46.  WSCC  projections  of 
capacity  and  energy  for  Sub-Area  D  are  shown  on  Figures  1-4  and  1-5.  The 
following  tabulation  shows  the  FPC’s  estimated  loads  in  the  early  1990 ’s. 
(The  Marysville  Lake  project  is  projected  to  become  fully  operational  in 
1993.) 


Estimated  Annual  Load  Requirements 


Year 

Peak  Demand 
MW 

Energy 

GWh 

1990  1/ 

31,000 

161,800 

1 

32,500 

169,700 

2 

34,200 

177,900 

3 

35,900 

186,600 

4 

37,600 

195,700 

5  1/ 

39,500 

205,200 

\J  Obtained  from  WSCC-intervening 
years  by  interpolation. 
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Resources  used  in  the  FPC  study  of  a  2,250  MW  powerplant  are  from  the  \‘JSCC 
report,  ''Summary  of  Estimated  Loads  and  Resources,"  dated  April  1976, 
updated  to  include  all  generating  units  placed  in  service  in  1976,  under 
construction,  and  planned.  Additional  information  was  obtained  from 
individual  utilities,  as  needed. 

The  FPC  study  showed  that  August  is  the  probable  month  of  peak 
demand  and  also  the  critical  supply  month  under  adverse  hydro  conditions. 
Reserve  allowances  of  20  percent  of  peak  demand  and  5  percent  of  energy 
needs  were  added  to  the  requirements  in  order  to  represent  the  total  loads 
to  be  met  by  the  available  supply  in  the  critical  month  of  August. 

The  FPC  comparison  of  estimated  loads  and  resources  for  1993  showed 
a  need  for  additional  system  peaking  capability.  The  FPC  concluded  that 
the  Marysville  Lake  project  with  an  1,800  MW  peaking  capability  could 
dependably  supply  a  portion  of  the  study  area's  peaking  requirements  in 
1993  and  that  a  2,250  MW  installation  could  dependably  supply  a  portion 
of  the  requirements  in  1994. 

8.  Water  operation  studies.  - 

a.  General .  -  Optimum  powerplant  size  for  various  plans  was 
determined  by  cooperative  studies  by  the  USSR  and  the  Corps  of  Engineers. 
The  USSR  conducted  water  and  power  operation  studies  (based  on  monthly 
data),  evaluated  power  benefits  based  on  the  latest  available  FPC  values, 
estimated  transmission  costs  (transmission  lines  and  remote  terminal 
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facilities),  and  performed  alternative  cost  analysis  and  incremental 
analysis  studies.  The  Corps  of  Engineers  provided  separable  power  costs 
(related  structure  costs,  powerplant,  and  switchyard)  and  flood  control 
requirements . 

b.  Period  studied  and  flows.  -  The  hydrologic  study  period  used  in 
the  simulated  operation  studies  covered  the  period  1895-1971. 

(1)  Fully  impaired  flows.  -  Operation  studies  were  conducted  using 
full  natural  flows,  less  impairments  for  inflow  to  Marysville  Lake. 
Impairments  are  streamflow  depletions  which  can  legally  be  made  by  the 
present  or  future  exercise  of  some  type  of  existing  water  rights.  Studies 
for  the  Marysville  Lake  project  relied  heavily  on  earlier  studies  of  "full 
natural"  and  "impaired"  flows  made  by  International  Engineering  Company, 
Inc.  (lECO)  for  the  New  Bullards  Bar  project . (A) (5) (6) (7) 

For  the  period  1921-67,  the  values  of  inflow  to  Marysville  Lake  were 
taken  from  the  1969  lECO  report,  "Post  Construction  Reservoir  Operation 
and  Power  Study."  The  values  are  listed  in  that  report  as  "total  inflow 
downstream." 

For  the  period  1895-1903,  the  USBR  arrived  at  inflow  values  by 
obtaining  a  similar  year  from  an  index  for  Sacramento  basin  inflow  to 
the  Delta.  This  index  is  based  on  the  percent  of  normal  (60-year 
average)  derived  from  the  Sacramento  basin  natural  runoff  as  contained 
in  DWR  report  "Drought  Probability  Study,  Sacramento  Basin,"  June  1973. 
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As  an  example,  the  Sacramento  basin  natural  runoff  in  1895  was  163  percent 
of  normal  and  for  the  year  1941,  the  runoff  was  158  percent  of  normal. 
Therefore,  the  inflow  to  Marysville  in  1941  was  duplicated  for  1895. 

For  the  period  1903-21  and  1967-72,  the  inflow  values  were  taken 
from  a  correlation  curve  based  on  historical  flow  of  Yuba  River  near 
Smartvllle  versus  the  inflow  to  Marysville  as  listed  in  the  lECO  report 
since  historical  flow  records  at  Smartville  extend  back  to  1903.  Once 
the  €innual  values  were  obtained  by  this  method,  they  were  reduced  to 
monthly  values  by  adjusting  the  monthly  values  of  similar  years  to  total 
the  annual  values  obtained  from  the  correlation  curve. 

Operation  studies  based  on  fully  impaired  flows  simulate  the  most 
conseirvative  conditions  (minimum  flows)  and  were  used  for  estimating 
potential  irrigation  water  supply  yield  from  the  selected  Marysville  Lake 
project  and  alternatives. 

(2)  Partially  impaired  flows.  -  As  discussed  in  Appendix  F,  Hydrology, 
Hydraulics,  and  Reservoir  Regulation,  studies  indicate  that  existing  water 
rights  upstream  of  Marysville  Lake  are  not  fully  utilized  in  the  months  of 
October  through  May  and  that  the  degree  (percent)  of  utilization  is 
related  to  annual  precipitation.  Studies  also  indicated  that,  on  the 
average,  basin  runoff  would  be  increased  173,000  acre-feet  over  computed 
runoff  with  impairments  fully  utilized,  ranging  from  71,000  acre-feet  in 
a  dry  year  to  271,000  acre-feet  in  a  wet  year. 
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Studies  were  made  of  hypothetical  streamflows  in  the  Yuba  River  at 
the  mouth,  with  and  without  the  Marysville  Lake  project,  based  on  irrigation 
withdrawals  and  seepage  losses  downstream  of  the  Marysville  Lake  project 
and  on  data  generated  from  an  operation  study  for  the  New  Bullards  Bar 
project  (lECO,  1961).  Data  generated  by  the  lECO  studies  do  not  reflect 
historical  streamflows,  but  flows  that  would  occur  with  full  impairments 
(some  of  which  have  not  been  completely  utilized  in  the  past)  as  well  as 
variations  in  annual  basin  runoff  caused  by  changes  in  storage  in  New 
Bullards  Bar  Reservoir.  Although  there  is  presently  more  diversion  from 
the  river  in  the  summer  than  in  the  past,  the  historical  flows  are 
substantially  larger  than  impaired  flows.  In  general,  a  greater  degree 
of  impairments  is  utilized  during  **dry’ years  than  **normal”  or  **wet"  years 
due  to  water  availability. 

A  comparison  was  made  between  full  natural  flows,  as  shown  in  the 
lECO  report,  and  historical  flows  for  the  period  1904-1967  in  the  Yuba 
River  below  Deer  and  Dry  Creeks.  A  difference  was  noted  in  the  relation¬ 
ship  between  impaired  flows  and  historical  flows  before  and  after  1955, 
probably  reflecting  additional  water  depletions  after  1955.  The  data 
indicated  that, in  extremely  dry  years, depletions  in  the  summer  approach 
or  exceed  entitlements  and  that  an  increasingly  smaller  percentage  of 
impairments  is  utilized  as  annual  runoff  increases. 
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For  the  years  1955-1967,  a  study  was  made  by  months  of  the  difference 
between  published  flow  data  and  lECO  computed  Impaired  flows  to  determine 
average  current  (post  1955)  use  of  Impairments.  Curves  were  developed 
for  each  month  to  determine  the  relationship  between  Impairments  not 
utilized  and  monthly  basin  runoff  and  to  develop  correction  factors  to  be 
applied  to  fully  impaired  flows  for  the  1895-1971  period  to  develop 
partially  Impaired  flows  which  reflect  current  and  probable  future  use  of 
Impairments.  It  was  determined  that  Impairments  are  fully  utilized  In 
June  through  September  and  that  an  average  correction  can  be  used  In  all 
years  In  October,  November,  and  December.  The  additions  to  full  Impairments 
to  reflect  current  use  are  shown  by  years  (1895  through  1971)  for  the 
months  of  January  through  May  In  Appendix  F.  On  the  average,  basin  runoff 
was  Increased  173,000  acre-feet,  or  an  average  of  about  10  percent,  by 
considering  partial  Impairments.  The  correction  in  any  given  year  ranged 
between  71,000  acre-feet  for  a  dry  year  and  271,000  acre-feet  for  a  wet 
year,  as  shown  in  Appendix  F. 

It  Is  probable  that  In  the  August-May  period  this  additional  stream- 
flow  will  continue  to  pass  downstream  through  the  Marysville  Lake  project. 


% 
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Accordingly,  operation  studies  for  evaluating  the  power  benefits  were 
based  on  partially  impaired  flows. 

c*  Critical  dry  period.  -  The  most  severe  series  of  years  during  the 
study  period,  with  regard  to  basin  runoff,  is  the  1928  to  1934  period, 
referred  to  as  the  ^critical  dry  period.*'  This  period  includes  3  normal 
years  (1928-30)  and  4  critical  years  (1931-34). 

At  the  beginning  of  a  critical  dry  period,  such  as  began  in  April 
1928,  the  USBR  assumed  that  all  the  main  storage  reservoirs  in  the  Central 
Valley  Project  would  be  full.  At  the  end  of  Septenijer  of  the  first  of 
those  dry  years,  enough  water  would  be  held  in  storage  to  ensure  the 
development  of  the  firm  yield  and  dependable  capacity  in  the  remaining 
dry  years.  The  reservoirs  are  integrally  operated  so  that,  by  the  end  of 
the  critical  dry  period  in  December  1934,  nearly  all  of  the  carryover 
storage  would  be  used. 

d.  Operation  study  criteria.  - 

(1)  Evaporation.  -  A  net  evaporation  loss  of  3.0  feet  per  year  was 

used,  based  on  USBR  evaporation  data  for  Folsom  and  Auburn  Reservoirs. 

Evaporation  rates  were  estimated  from  pan  evaporation  records  at  Pardee 

Reservoir.  This  7-year  record,  January  1928  through  December  1934,  was 

reduced  to  lake  evaporation  by  applying  a  pan  factor  of  .77  based  on  data 
in  Bulletin  No.  54,  "Evaporation  from  Water  Surfaces  in  California,*' 
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published  by  the  California  State  Department  of  Water  Resources  in  1947. 
The  lake  evaporation  was  reduced  by  the  monthly  amount  of  precipitation 
recorded  at  the  Folsom  precipitation  station.  The  monthly  net  evaporation 
for  the  7-year  period  was  then  averaged.  The  3.0  feet  per  year  net 
evaporation  rate  was  distributed  as  follows: 

Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep 

0.3  0.0  -0.3  -0.2  -0.1  0.0  0.2  0.5  0.6  0.8  0.7  0.5 

(2)  Water  rights  and  seepage  .  -  Monthly  releases  from  the 

Marysville  Lake  project  include  flows  required  to  meet  pre-New  Bullards 
Bar  downstream  diversion  rights  and  requirements.  These  releases  total 
135,200  acre-feet  annually  for  prior  rights  and  25,000  acre-feet  annually 
for  seepage  losses,  with  the  monthly  pattern  as  shown  on  page  III-4  of 
the  lECO  Post  Construction  and  Power  Study. 

(3)  Yuba  County  Water  Agency  diversions.  -  Monthly  releases  include 
flows  required  to  meet  YCWA  rights  below  Narrows,  as  shown  on  page  III-4 
of  the  lECO  report.  Total  for  a  normal  year  is  172,100  acre-feet,  with 
reductions  during  years  of  subnormal  streamflow  from  June  through  October, 
as  follows: 


Forecast  Streamflow 
Percent  of  Normal 


Percent  Reduction  in 
Normal  New  Releases 


Above  85 


0 


51  -  85 


15 


50  or  less 


30 
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Data  for  the  streamflow  forecasts  to  determine  deficient  years  are  from 
page  III-8  of  the  lECO  report  covering  the  years  1922-67.  The  streamflow 
forecasts  for  the  period  outside  this  range  was  arrived  at  by  finding  a 
similar  year  as  described  in  subparagraph  8B. 

(4)  CV?  releases.  -  In  studies  to  determine  maximum  economical 
minimum  pool,  releases  were  made  to  provide  supplemental  water  for  CVP 
diversion  in  the  Delta.  The  months  of  release  were  distributed  on  a 
pattern  using  the  Mid-Valley  demand  pattern. 

(5)  Fish  releases.  -  For  basic  studies,  minimum  fish  release 
requirements  at  the  mouth  of  Yuba  River,  as  coordinated  with  the  U.S. 

Fish  and  Wildlife  Service  and  California  Department  of  Fish  and  Game,  are 
800  cfs  October  through  January  and  in  May,  600  cfs  June  through 
September  and  1,000  cfs  in  February,  March,  and  April.  Deficiencies 
were  taken  as  listed  on  page  III-3  of  the  lECO  report. 

(6)  Flow-through  water.  -  Releases  were  made  for  this  purpose 

as  required,  so  that  at  least  reservoir  Inflow  would  be  released  when 
there  is  no  unappropriated  water  in  the  Delta. 

(7)  Maximum  allowable  end-of-month  storage.  -  Storage  limits  were 
based  on  Corps  of  Engineers  criteria  to  provide  the  required  flood  control 
space  during  the  winter  flood  season. 
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(8)  Water  available  In  Delta  for  CVP,  -  This  is  equal  to  the  total 


of  all  reservoir  releases,  described  in  subparagraphs  8d(2)-(6) ,  less  the 
Inflow  to  Marysville  Lake. 

(9)  Releases  for  power.  -  No  downstream  releases  were  made  specifically 
for  power.  Rather  reservoir  releases  for  other  project  purposes,  determined 
by  the  USBR  in  earlier  operation  studies  for  irrigation  yield,  were  routed 
through  the  afterbay  powerplant  to  the  extent  feasible  in  the  power  studies. 
Releases  were  made  for  power  only  at  the  main  powerplant,  but  flows  in 
excess  of  downstream  requirements  were  pumped  from  the  afterbay  back  to  the 
lake  during  off peak  hours. 

9.  Power  studies.  - 


a.  Criteria.  - 

(1)  Dependable  capacity.  -  Dependable  capacity  is  based  on  plant 
capability  for  each  month  of  the  critical  dry  cycle  from  May  1930  through 
December  1933.  The  reservoir  level  on  1  May  1930  was  assumed  to  be  at 
maximum  storage  allowed  for  flood  control.  The  dependable  capacity 
developed  during  the  critical  dry  cycle  was  at  a  10  percent  annual  capacity 
factor;  however,  the  annual  capacity  factor,  based  on  average  annual 
generation,  is  greater  than  10  percent.  In  determining  power  benefits  for 
dependable  capacity,  the  10  percent  annual  capacity  factor  value  for 
capacity  was  used. 
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(2)  Energy >  -  The  hydroplant  capacity  available  Is  considered 


dependable  and  marketable  at  a  10  percent  annual  capacity  factor,  and  must 
be  supported  with  energy  during  the  critical  dry-cycle  equal  to  876 
per  kW  annually.  The  kWh  per  kW  used  In  the  studies  for  each  month  are  as 
follows: 


Month 

kWh/kW 

Month 

kl'fh/kW 

Jan 

55 

Aug 

122 

Feb 

55 

Sep 

103 

Mar 

55 

Oct 

72 

Apr 

55 

Nov 

55 

May 

55 

Dec 

55 

Jun 

72 

Jul 

122 

Total 

876 

In  determining  power  benefits  for  energy,  for  the  amount  of  energy  equal 
to  876  kWh  per  kW  of  dependable  capacity,  the  10-percent  annual  capacity 
factor  values  for  energy  was  used,  and  for  the  amount  of  energy  In  excess 
of  876  kWh  per  kW,  the  energy  value  associated  with  the  average  annual 
capacity  factor  derived  based  on  the  total  average  annual  generation  and 
the  dependable  capacity  was  used. 


b.  Pumping  energy.  -  For  plans  with  pump-turbine  Installations, 
energy  Is  required  to  pump  back  Into  the  main  reservoir  that  amount  of 
water.  In  excess  of  normal  mandatory  releases,  that  must  be  released  to 
generate  the  minimum  energy  required  to  support  dependable  capacity  at 
the  assumed  10  percent  annual  capacity  factor.  Recognizing  that  the 
dependable  capacity  Is  determined  during  a  critical  dry  water  supply 
period,  the  combination  of  conventional  and  pumplng-generatlng  units 
affects  power  accomplishments  as  follows: 
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-  Dependable  capacity  is  Increased  to  the  plant's  capability 
limit*  and  average  annual  generation  is  also  increased, 

-  The  average  annual  pumping  energy  is  considerably  less  than  the 
amount  required  during  the  critical  dry  cycle  to  firm  up  the  dependable 
capacity  because  in  years  with  average  or  better  water  conditions*  normal 
water  releases  are  almost  enough  to  generate  the  minimum  energy  required 
to  support  dependable  capacity;  and*  therefore*  very  little  pumping  is 
required • 

A  pump-storage  operation  requires  about  3  of  energy  to  pump  an 
amount  of  water  back  into  storage  to  generate  each  2  kWh  when  the  same 
amount  of  water  is  released  from  storage.  The  major  benefit  of  pump- 
storage  is  the  ability  to  use  low  value  offpeak  energy  for  pumping  and 
to  generate  onpeak  when  the  need  for  and  value  of  energy  is  greater.  The 
FPC  estimates  that  the  probable  source  for  this  low-value  offpeak  energy 
after  1993  would  be  nuclear-f ired  generating  plants  and  estimates  the  cost 
of  such  energy  at  3.24  mills /kWh*  based  on  1  January  1976  price  levels. 
Studies  were  made  to  determine  the  optimum  size  pump-turbine  installation 
using  the  3.24  mills  value  furnished  by  the  FPC*  and  a  sensitivity  analysis 
also  was  made  using  an  offpeak  pumping  cost  of  10  and  17.18  mills/kWh  to 
determine  the  effect  of  pumping  costs  on  plant  size. 
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c*  Minimum  pool 


(1)  Selected  plan,  -  The  tradeoff  In  benefits  between  Irrigation 
yield  and  power  with  changes  In  minimum  (Inactive)  pool  was  evaluated  early 
In  the  studies  using  data  from  studies  with  a  900  MW  powerplant  (based  on 
FPC  January  1975  values  for  power  and  a  value  of  $44,55  per  acre-foot  for 
Irrigation  yield)  for  a  range  of  minimum  pools  from  50,000  acre-feet  and 
280,000  acre-feet.  The  data  were  reevaluated  for  a  2,250  MW  powerplant 
and  using  $67,08  per  acre-feet  for  Irrigation  yield  as  shown  In  Figure  1-8 
for  a  range  of  minimum  pool  sizes.  These  data  confirm  the  earlier  analysis 
and  show  that,  within  the  range  studied,  power  benefits  increase  at  a 
faster  rate  than  irrigation  benefits  decrease,  indicating  that  total  excess 
benefits  for  power  and  irrigation  increase  with  increase  in  minimum  pool. 

Operation  studies  indicate  the  maximum  feasible  minimum  pool,  when 
releases  are  made  to  meet  all  mandatory  downstream  requirements  and  to 
provide  flows  for  fish  (600/800/1,000  cfs)  desired  by  fish  and  wildlife 
agencies,  is  367,000  acre-feet  with  partially  impaired  flows.  On  the 
basis  of  this  analysis  a  minimum  pool  of  367,000  acre-feet  was  used  in 
subsequent  power  studies  for  the  selected  plan, 

(2)  NED  plan,  -  For  the  NED  plan  the  2,250  MW  pumped  storage  power- 
plant  would  be  installed  initially.  Releases  would  be  made  to  meet 
mandatory  downstream  requirements  and  to  provide  flows  for  fish  desired 
by  fish  and  wildlife  agencies  (600/800/1,000  cfs).  The  optimum  minimum 
pool  for  the  NED  plan  is  the  same  as  for  the  selected  plan,  367,000  acre- 
feet. 
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(3)  EQ  plan>  -  The  EQ  plan  has  514,000  acre-feet  of  reservoir  storage 


at  gross  pool  elevation,  compared  to  916,000  acre-feet  for  the  selected 
plan.  This  storage  for  the  EQ  plan  Is  not  adequate  to  provide  flows  for 
fish  of  600/800/1,000  cfs  In  all  years;  however,  these  flows  could  be 
provided  In  all  except  dry  years  when  presently  required  flows  of 
70/250/400  cfs  would  be  guaranteed.  These  fish  flows  limit  the  maximum 
minimum  pool;  however,  for  the  EQ  plan,  provision  of  flows  for  fish  was 
given  higher  priority  than  developing  monetary  power  benefits.  Under 
these  conditions,  the  minimxira  pool  Is  83,000  acre-feet. 

10.  Power  evaluation  -  main  dam  peaking  powerplants.  - 

The  USBR  conducted  studies  of  power  accomplishments,  which  consist  of 
average  annual  generation  and  dependable  capacity  for  conventional  plants. 
For  pumped  storage  plants,  a  third  component,  average  annual  pumping,  must 
also  be  considered.  The  average  annual  generation  data  were  based  on 
operation  studies  covering  77  years  of  hydrological  record  (1895  through 
1971)  and  reflect  the  average  energy  that  would  have  been  generated  had 
the  project  been  In  operation.  Power  accomplishments  presented  In  this 
appendix  are  at  the  load  center  (L.C.),  and  transmission  costs  are  Included 
in  separable  power  costs. 

The  annual  equivalent  power  benefits  and  alternative  costs,  were 
determined  based  on;  (1)  power  values  furnished  by  the  Federal  Power 
Commission  (FPC)  by  letter  dated  16  July  1976,  Included  in  Appendix  B; 
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and  (2)  a  100-year  period  of  analysis  with  a  3-1/4  percent  Interest  rate 
and  6-1/8  percent  (latest  available  from  FPC)  Interest  rate.  Power 
benefits  and  alternative  costs  are  determined  based  on  average  annual 
generation  and  dependable  capacity;  the  dependable  capacity  is  developed 
during  the  critical  dry-cycle  at  a  10  percent  annual  capacity  factor.  FPC 
power  values  were  used  to  determine  power  benefits  and  alternative  costs, 
as  follows. 

-  Dependable  capacity — the  10  percent  annual  capacity  factor  value 
for  capacity  was  used. 

-  Average  annual  generation — (1)  for  the  amount  of  energy  equal 
to  876  kilowatt-hours  per  kilowatt  of  dependable  capacity,  the 
10-percent  annual  capacity  factor  values  for  energy  was  used;  and 
(2)  for  the  amount  of  energy  in  excess  of  876  kilowatt-hours  per 
kilowatt,  the  energy  value  associated  with  the  average  annual  capacity 
factor  derived  based  on  the  total  average  annual  generation  and  the  depend¬ 
able  capacity  was  used. 

Construction  cost  estimates  for  the  powerplant  and  switchyard  were 
prepared  by  the  Corps  of  Engineers,  and  construction  cost  estimates 
for  transmission  facilities  (transmission  lines  and  remote  terminal 
facilities)  were  prepared  by  the  Bureau  of  Reclamation. 
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Since  the  dependable  capacity  of  a  conventional  hydroplant  Is 
determined  during  a  critical  dry  water  supply  period,  power  accomp¬ 
lishments  can  be  Increased  by  adding  pumplng-generatlng  units. 

The  average  annual  pumping  energy  for  pumped  storage  developments 
was  determined  for  the  77  years  of  hydrological  record  (1895  through 
1971),  based  on  the  energy  that  is  required  to  pump  back  into  the 
main  reservoir  that  amount  of  water — in  excess  of  normal  mandatory 
releases — that  mvist  be  made  to  generate  the  minimum  energy  required 
to  support  dependable  capacity  at  the  assumed  10  percent  annual 
capacity  factor.  Recognizing  that  the  dependable  capacity  is  deter¬ 
mined  during  a  critical  dry  water  supply  period,  the  combination  of 
conventional  and  pumping-generation  units  Impacts  the  power  accomp¬ 
lishments  as  follows: 

-  Dependable  capacity  is  increased  to  the  plant's  capability 
limit . 

-  The  average  annual  pumping  is  considerably  less  than  the  amount 
required  to  firm  up  the  dependable  capacity  because  in  years  with 
average  or  better  water  conditions,  normal  water  releases  are  almost 
enough  to  generate  the  minimum  energy  required  to  support  dependable 
capacity  and,  therefore,  very  little  pumping  is  required. 

a.  Selected  plan.  -  Power  accomplishments  were  evaluated  by  the 
USBR  for  a  range  of  pumped  storage  plants,  based  on  the  installation 
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of  one  450  MW  conventional  turbine  and  450  MW  pump-turbines.  The  maximum 
size  plant  studied  was  2,250  MW  which  is  the  maximum  size  installation 
that  can  be  sited  into  the  canyon  with  reasonable  excavation.  The 
operation  study  which  served  as  the  basis  for  the  power  analysis  was 
based  on  providing  minimum  downstream  flows  for  fish  of  600/800/ 

1,000  cfs  and  partial  impairments  of  upstream  water  rights,  as  dis- 
ctissed  in  Appendix  F,  Hydrology,  Hydraulics,  and  Reservoir  Operation. 
Power  accomplishments  and  power  benefits,  alternative  costs,  and  project 
costs  at  load  center  are  shown  in  the  following  tabulations. 


Power  Accomplishments 

Plant 

Size 

MW 

Average 
Generation 
@  L.C. 

GWh 

Average 

Pumping 

@  L.C.  (3 

GWh 

Dependable 

Capacity 

L.C.,  @  lOZ  A.C.F. 
MW 

900 

810 

470 

810 

1350 

1120 

1000 

1260 

1800 

1420 

1500 

1660 

2250 

1720 

2000 

2030 

Power  benefits  and  alternative 

costs  2/ 

Annual  Equivalent^^ 

Powerplant 

Size 

Power 

Benefit 

$1,000 

Alternative 

Cost 

$1,000 

MW 

3-1/4Z  6-1/8Z 

3-1/4Z  6-1/8% 

900 

42,900  41,500 

29,300  31,400 

1350 

63,400  61,200 

45,400  48,500 

1800 

81,900  79,100 

58,200  62,300 

2250 

99,700  96,200 

70,600  75,700 

1/  January 
I!  At  load 

1976  Price  Level, 
center. 
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Summary  of  Cost  Estimates 

(January  1976  Price  Level) 


Plant 

Size 

MW 

Powerplant 

and 

Switchyard 

$1,000 

Transmission 

Facilities 

$1,000 

Total 
Cost  1/ 
$1,000 

First  Cost 

900 

328,000 

51,000 

379,000 

1350 

410,000 

77,000 

487,000 

1800 

485,000 

79,000 

564,000 

2250 

558,000 

82,000 

640,000 

Annual  Cost 

@  3-1 /4Z  Interest 

3.24  mills/KWh  pumping  cost 

Pumping 

Costs  Total 

900 

14,600 

2,800 

1,400 

18,800 

1350 

18,500 

3,700 

3,100 

25,300 

1800 

22,000 

4,000 

4,600 

30,600 

2250 

25,600 

4,200 

6,100 

35,900 

Annual  Cost 

@  6-1/8Z  Interest 

3.24  mills /l<Wh  pumping  cost 

900 

27,000 

4,500 

1,400 

32,900 

1350 

34,000 

5,700 

3,000 

42,700 

1800 

40,300 

6,100 

4,400 

50,800 

2250 

46,700 

6,300 

5,900 

58,900 

1/  At  load 

center. 
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A  beneflt^^cost  analysis  for  the  range  of  plant  sizes  studied  is 
presented  in  the  next  tabulation.  The  data  indicate  that  the  increments 
are  all  feasible  at  both  3-1/A  and  6-1/8  percent  interest. 


Benefit-Cost  Analysis  ]J 
3.2A  mills/kWh  pumping  cost 

(Composite  Financing) 

Annual 


Annual 

Equivalent 

Excess 

Plant 

Hydroplant 

Power 

Power 

Incremental  Analysis 

size 

Cos  ts 

Benefits 

Benefits 

Costs 

Benefits 

B/C 

MW 

$1,000 

$1,000 

$1,000 

$1,000 

$1,000 

Ratio 

3-1/4  percent  interest 

900 

18,800 

42,900 

24,100 

6,500 

20,500 

3.15 

1350 

25,300 

63,400 

38,100 

5,300 

18,500 

3.49 

1800 

30, 600 

81,900 

51,300 

5,300 

17,800 

3.36 

2250 

35,900 

99 , 700 

63,800 

6-1/8  percent  interest 

900 

32,900 

41,500 

8,600 

9,800 

19 , 700 

2.01 

1350 

42,700 

61,200 

18,500 

8,100 

17,900 

2.21 

1800 

50,800 

79,100 

28,300 

8,100 

17,100 

2.11 

2250 

58,900 

96,200 

37,300 

1/  January  1976  price  levels;  at  load  center. 


In  years  when  pumping  is  required,  the  average  annual  generation 
is  also  increased.  However,  it  should  be  noted  that  a  pumped-storage 
operation  requires  more  energy  to  pump  an  amount  of  water  back  into 
storage  than  is  generated  when  the  same  amount  of  water  is  released 
from  storage.  The  major  benefit  of  pump-storage  is  the  ability  to 
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use  low  value  offpeak  energy  for  pumping  and  generating  onpeak  when 
the  need  for  and  value  of  energy  Is  greater.  The  FPC  Indicates  that 
after  1993  the  source  for  this  low  value  offpeak  energy  Is  expected  to  be 
from  nuclear-flred  generating  plants.  The  FPC  estimates  the  energy  rate 
to  be  3.24  mllls/kWh.  A  sensitivity  analysis  was  run  using  10  and  17.18 
mllls/kWh,  and  the  costs  and  benefit-cost  analysis  are  shown  In  the  next 
tabulations. 

Pumping  Cost  Analysis 


Pumping  Costs  (average  annual) 


Plant 

Size 

MW 

Pump 

Energy 

GWh 

3.24 

mllls/kWh 

($1,000) 

10.0 

mllls/kWh 

17.18 

mllls/kWh 

3-1/4  percent  Interest 

900 

470 

1,400 

4,400 

7,600 

1,350 

1,000 

3,100 

9,500 

16,300 

1,800 

1,500 

4,600 

14,200 

24,500 

2,250 

2,000 

6,100 

18,900 

32,500 

6-1/8  percent  Interest 

900 

470 

1,400 

4,300 

7,300 

1,350 

1,000 

2,900 

9,100 

15,600 

1,800 

1,500 

4,400 

13,700 

23,500 

2,250 

2,000 

5,900 

18,200 

31,200 
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Benefit-Cost  Analysis  J^/ 


Annual 


Annual 

Equivalent 

Excess 

Plant 

Hydroplant 

Power 

Power 

Size 

Costs 

Benefits 

Benefits 

Incremental  Analysis 

MW 

$1,000 

$1,000 

$1,000 

Costs 

Benefits 

B/C  Ratio 

Pumping 

Cost 

10.0  mills/kWh  -  3- 

1/4  Percent 

Interest 

900 

21 , 800 

42,900 

21,100 

9,900 

20,500 

2.1 

1,350 

31,700 

63,400 

31,700 

8,500 

18,500 

2.2 

1,800 

40,200 

81,900 

41,700 

8,500 

17,800 

2.1 

2,250 

48,700 

99,700 

51,000 

Pumping 

Cost 

17.18  mills/kWh  -  3 

-1/4  Percent 

Interest 

900 

25,000 

42,900 

17,900 

13,500 

20,500 

1.5 

1,350 

38,500 

63,400 

24,900 

12,000 

18,500 

1.5 

1,800 

50,500 

81,900 

31,400 

11,100 

17,800 

1.6 

2,250 

62,300 

99,700 

37 , 400 

Pumpinf? 

Cost 

10.0  mills/W'Jh  -  6- 

1/8  Percent 

Interest 

900 

35,800 

41,500 

5,700 

13,100 

19,700 

1.5 

1,350 

48,900 

61,200 

12,300 

11,200 

17,900 

1.6 

1,800 

60,100 

79,100 

19,000 

11,100 

17,100 

1.5 

2.250 

71,200 

96,200 

25,000 

Pumping 

Cost 

17.18  mllls/kWh  -  6- 

-1/8  Percent 

Interest 

900 

38,800 

41,500 

2,700 

16,600 

19,700 

1.2 

1,350 

55,400 

61,200 

5,800 

14,500 

17,900 

1.2 

1,800 

69,900 

79,100 

9,200 

14,300 

17,100 

1.2 

2,250 

84,200 

96 , 200 

12,000 

T7 At  load  center. 
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The  foregoing  data  Indicate  that  power  Installations  up  to  2,250  MW 
are  feasible  at  the  range  of  pumping  costs  studied.  The  effect  of  pumping 
costs  on  the  overall  project  B/C  ratio  Is  presented  In  Appendix  K, 
Socio-Economic  Analysis. 


Hydroplant  costs  for  a  range  of  Installation  sizes  are  compared  to 
alternative  project  costs  In  the  next  tabulation  using  a  pumping  cost  of 
3.24  mllls/kWh.  The  data  Indicate  that  all  plants  meet  the  comparability 
test  at  both  Interest  rates  except  the  900  MW  plant  at  6-1/8  percent.  At 
3-1/4  percent  and  using  10.0  and  17.18  mllls/kWh  for  pumping  all  plants 
meet  the  comparability  test.  However,  at  6-1/8  percent,  the  plants  would 
meet  the  comparability  tests  using  limiting  pumping  costs  as  follows: 


Plant 


Pumping  cost 

(mllls/kWh) 


1,350  MW 
1,800  MW 
2,250  MW 


6.04 

7.97 

8.69 
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Alternative 

Costs  Analysis 

Comparability  Test  1/ 

Plant 

Size 

MW 

Annual 

Hydroplant 

Costs 

$1,000 

Annual 

Equivalent 

Alternative 

Costs 

$1,000 

Excess 

Alternative 

Costs 

$1,000 

3-1/4  percent  Interest 

900 

18,800 

29,300 

10,500 

1350 

25,300 

45,400 

20 , 100 

1800 

30,600 

58,200 

27,600 

2250 

35,900 

70,600 

34,700 

6-1/8  percent  interest 

900 

32,900 

31,400 

-1,500 

1350 

42,700 

48,500 

5,800 

1800 

50,800 

62,300 

11,500 

2250 

58,900 

75,700 

16,800 

T7  At  load  center. 

b.  NED  plan>  -  Studies  were  made  of  the  2,250  MW  pumped-storage 
powerplant  installed  initially  at  the  Parks  Bar  site  with  impoundment  on 
both  the  Yuba  River  and  Dry  Creek,  with  downstream  minimum  flows  for  fish 
desired  by  fish  and  wildlife  agencies  (600,800,1,000  cfs)  •  Accomplishments 
and  related  data  are  as  follows • 


1-58 


Power  accomplishments 


Average  annual  generation  at  L.C.,  1,720  GWh 

Average  annual  pumping  at  L.C.,  2,000  GWh 

Dependable  capacity  at  L.C.  (§  lOZ  A.C.F.,  2,030  MW 

Power  benefits,  average  annual  equivalent  (January  1976 

Benefits  @  3-1/4  percent,  $99,700,000  at  L.C. 
Benefits  @  6-1/8  percent,  $96,200,000  at  L.C. 

Annual  Costs  (January  1976  price  level) 


3-1/4  Percent 


Powerplant  $29, 800, 000 

Pumping  (at  3.24  mills/kWh)  6 , 100 ,000 


Total  $35,900,000 


Comparability  Test 


3-1/4  Percent 


Total  annual  costs 
Annual  alternative  costs 
Excess  alternative  costs 


$35,900,000 

70,600,000 

34,700,000 


ce  level) 


6-1/8  Percent 

$53,000,000 

5,900,000 

$58,900,000 


6-1/8  Percent 

$58,900,000 

75,700,000 

16,800,000 
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c*  Conventional  poverplants*  -  Power  accomplishments  were  evalu¬ 


ated  by  the  USER  for  a  range  of  sizes  of  conventional  powerplants, 
based  on  the  installation  of  two  conventional  turbine  units  for 
each  size  of  powerplant.  The  operation  study  which  served  as  the 
basis  for  the  power  analysis  was  based  on  providing  minimum  down¬ 
stream  flows  for  fish  of  600/800/1,000  cfs  and  partial  impairments 
of  upstream  water  rights.  Power  accomplishments  and  benefits  and 
costs  for  conventional  powerplants  at  the  Marysville  Lake  project 
are  given  in  the  following  tabulations. 


Power  accomplishments 


Plant 

Size 

MW 


Average 
Generation 
@  L.C. 
GWh 


Dependable 

Capacity 

@  L.C. ,  @  10%  A.C.F. 
MW 


200 

515 

190 

300 

526 

236 

400 

527 

247 
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Summary  of  Cost  Estimates 

(January  1976  Price  Level) 


Plant 

Size 

MW 

Powerplant 

and 

Switchyard 

$1,000 

Transmission 

Facilities 

$1,000 

Total 

Cost 

$1,000 

First  Cost 

200 

218,000 

16,000 

244,000 

300 

238,000 

21,000 

259 ,000 

400 

260,000 

26,000 

286,000 

Annual  Cost 

3-1/42  6-1/82 

3-1/42  6-1/82 

3-1/42 

6-1/82 

200 

9,200  17,500 

800  1 , 200 

10,000 

18,700 

300 

10,100  19,200 

1,000  1,500 

11,100 

20,700 

400 

11,100  21,000 

1,300  1,900 

12,400 

22,900 

Benefit-Coat  Analysis  1/ 


(Composite  financing) 

Plant 

Annual 

Hydroplant 

Annual 

Equivalent 

Power 

Excess 

Power 

Incremental  Analysis 

Size 

Costs 

Benefits 

Benefits 

Costs  Benefits  B/C 

MW 

$1,000 

$1,000 

$1,000 

$1,000  $1,000  Ratio 

3-1/4  percent  Interest 


200 

10,000 

10,600 

600 

1,100 

2,300 

2.1 

300 

11,100 

12,900 

1,800 

1,300 

700 

0.5 

400 

12,400 

13,600 

1,200 

6-1/8  percent  Interest 

200 

18,700 

10,300 

-8,400 

300 

20,700 

12,600 

-8 , 100 

400 

22,900 

13,400 

-9,500 

2_/  January  1976  price  levels. 
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The  foregoing  benefit-cost  analysis  Indicates  that  a  300  MW  plant  Is 
the  optimum  conventional  hydroplant  size  at  a  3-1/4  percent  Interest  rate. 
None  of  the  conventional  plant  sizes  Investigated  was  feasible  at  6-1/8 
percent  Interest  rate. 

The  following  tabulations  Indicate  that  none  of  the  conventional 
powerplants  meet  the  comparability  test  at  3-1/4  percent  or  6-1/8  percent 
Interest  rates  and  that  the  best  plan  at  3-1/4  percent  Is  the  300  MW 
Installation. 

Alternative  Costs  Analysis 

Comparability  Test 


Plant 

Size 

MW 

Annual 

Hydroplant 

Costs 

$1,000 

Annual 

Equivalent 

Alternative 

Costs 

$1,000 

Excess 

Alternative 

Costs 

$1,000 

3-1/4  percent  Interest 

200 

10,000 

7,900 

-2,100 

300 

11,100 

9,400 

-1,700 

400 

12,400 

9,800 

-2,600 

6-1/8  percent  Interest 

200 

18,700 

8,300 

-10,400 

300 

20,700 

10,000 

-10,700 

400 

22,900 

10,400 

-12,500 

EQ  plan . 

-  Studies  were  made 

to  determine 

the  optimum  powerplant 

for  the  EQ  plan  at  the  Parks  Bar  site,  with  Impoundment  on  only  the  Yuba 
River.  Minimum  downstream  flows  for  fish  were  600/800/1,000  cfs  In  all 
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except  dry  years.  These  studies  Indicated  that  the  only  plant  that  was 
feasible  was  the  100  Mlf  plant  at  3>l/4  percent  Interest.  No  plant  met 
the  comparability  test  at  either  3-1/4  or  6-1/8  percent. 


Accomplishments 

and  related  data  for  this 

plan  are  as  follows. 

Power  Accomplishments 

Average 

Dependable 

Plant 

Generation 

Capacity 

Size 

@  L.C. 

@  L.C. 

MW 

GWh 

MW 

75 

350 

45 

100 

380 

60 

150 

410 

65 

Benefit-Cost  Analysis 

(Composite  Financing) 

Annual 

Annual 

Equivalent  Excess 

Plant  Hydroplant 

Power  Power 

Incremental  Analysis 

Size  Costs 

Benefits  Benefits 

Costs  Benefits  B/C 

MW  $1,000 

$1,000  $1,000 

$1,000  $1,000  Ratio 

3-1/4  percent  interest 


75 

3,400 

3,200 

-200 

300 

700 

2.3 

100 

3,700 

3,900 

200 

150 

4,300 

4,200 

-100 

6-1/8  percent  interest 

75 

6,100 

3,100 

-3,000 

100 

6,600 

3,800 

-2,800 

150 

7,600 

4,100 

-3,500 
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Alternative  Costs  Analysis 

Comparability  Test 


Plant 

Size 

MW 

Annixal 

Hydroplant 

Costs 

$1,000 

Annual 

Equivalent 

Alternative 

Costs 

$1,000 

Excess 

Alternative 

Costs 

$1,000 

3-1/4 

percent  Interest 

75 

3,400 

2,500 

-900 

100 

3,700 

3,100 

-600 

150 

4,300 

3,300 

-1,000 

6-1/8  percent  Interest 

75 

6,100 

2,600 

-3,500 

100 

6,600 

3,200 

-3,400 

150 

7,600 

3,400 

-4,200 

11,  Power  evaluation  -  afterbay  dam  baaeload  poverplants,  - 

a.  Selected  plan  and  NED  plan>  -  Power  accomplishments  were  evaluated 
by  the  USBR  for  a  range  of  sizes  of  baseload  powerplants  at  the  afterbay 
dam,  based  on  the  Installation  of  two  conventional  turbine  units  for  each 
size  of  powerplant.  Dependable  capacity  for  afterbay  powerplants  Is 
assumed  to  be  the  average  megawatts  available  at  60  percent  annual  capacity 
factor,  based  on  water  year  1931.  Power  accomplishments,  benefits,  and 
costs  are  given  In  the  following  tabulations. 
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Power  Accomplishments 


Main 

Plant 

Size 

m 

Afterbay 

Powerplant 

Size 

MH 

Average 
Generation 
@  L.C. 

GWh 

Dependable 
Capacity 
@  L.C.,  @  60Z 
MW 

10 

78 

9.5 

1,350 

15 

98 

14.3 

20 

109 

14.3 

25 

117 

14.3 

10 

80 

9.5 

1,800 

15 

104 

14.3 

20 

118 

15.2 

25 

127 

15.2 

10 

81 

9.5 

2,250 

15 

108 

14.3 

20 

125 

17.1 

25 

136 

17.1 
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Summary  of  Cost  Estimate 
(January  1976  price  level) 
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Benefit-Cost  Analysis  (Cont'd) 
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The  foregoing  benefit-cost  analysis  Indicates  that  a  15  plant  Is 
the  optimum  conventional  hydroplant  size  for  the  selected  plan  and  the 
NED  plan. 

The  comparability  test,  shovm  In  the  next  tabulation,  Indicates  the 
Federal  construction  cost  of  a  15  MW  Installation  Is  less  than  the 
alternative  costs  of  a  Federally  financed  steamplant  at  3-1/4  percent,  but 
the  plant  does  not  meet  comparability  at  6-1/8  percent.  However,  In  view 
of  the  need  for  energy  and  the  resource  available,  a  15  plant  at  the 
afterbay  Is  Included  In  the  selected  plan. 
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Alternative  Costs  Analysis 

Comparability  Test 


Annual 


Main 

Afterbay 

Annual 

Equivalent 

Excess 

Plant 

Powerplant 

Hydroplant 

Alternative 

Alternative 

Size 

Size 

Costs 

Costs 

Costs 

MW 

MW 

$1,000 

$1,000 

$1,000 

3-1/4  percent 

Interest 

1350 

10 

640 

660 

20 

15 

740 

940 

200 

20 

830 

970 

140 

1800 

10 

650 

670 

20 

15 

740 

950 

210 

20 

840 

1,040 

200 

25 

930 

1,070 

140 

2250 

10 

680 

670 

-10 

15 

750 

970 

220 

20 

840 

1,150 

310 

25 

940 

1,180 

240 

6-1/8  percent 

Interest 

1350 

10 

1,130 

810 

-320 

15 

1,290 

1,150 

-140 

20 

1,430 

1,190 

-240 

1800 

10 

1,140 

810 

-330 

15 

1,290 

1,170 

-120 

20 

1,440 

1,270 

-170 

2250 

10 

1,200 

820 

-380 

15 

1,300 

1,190 

-no 

20 

1,440 

1,410 

-30 

25 

1,620 

1,440 

-180 
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b.  Conventional  main  dam  powerplant.  -  Studies  for  the  conventional 


main  dam  powerplant  plan  Indicated  the  optimum  afterbay  powerplant  size 
Is  15  IV.  Accomplishments  and  related  data  are  as  follows. 


Power  accomplishments 

Average  generation  at  L.C.,  60 

Dependable  capacity  at  L.C.  @  60%  A.C.F.,  9  MW 


Power  benefits,  average  annual  equivalent  (January  1976  price  level) 


Benefits  @  3-1/4  percent,  $1,030,000  at  L.C. 
Benefits  @  6-1/8  percent,  $1,030,000  at  L.C. 


Annual  costs  (January  1976  price  level) 


Powerplant 


3-1/4  Percent 


6-1/8  Percent 


$740,000 


$1,280,000 


Comparability  test 


3-1/4  Percent 


6-1/8  Percent 


Total  annual  costs 
Annual  alternative  costs 
Excess  alternative  costs 


$740,000 

$550,000 

-$190,000 


$1,280,000 
$  680,000 

-$  600,000 
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c.  EQ  plan.  -  Studies  for  the  EQ  plan  Indicated  the  optimum  afterbay 
powerplant  size  is  10  MW.  Accomplishments  and  related  data  are  as  follows. 

Power  accomplishments 


Average  generation  at  L.C., 


60  GWh 


Dependable  capacity  at  L.C.  @  60%  A.C.F. ,  9  MW 

Power  benefits,  average  annual  equivalent  (January  1976  price  level) 

Benefits  @  3-1/4  percent,  $1,040,000  at  l.C. 

Benefits  @  6-1/8  percent,  $1,040,000  at  L.C. 

Annual  costs  (Janviary  1976  price  level) 


3-1/4  Percent 


6-1/8  Percent 


Powerplant 


$  630,000 


$1,090,000 


Comparability  test 


3-1/4  Percent 


6-1/8  Percent 


Total  annual  costs 


$1,040,000 


Annual  alternative  costs 


$  560,000 


-$  480,000 


Excess  alternative  costs 
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$1,040,000 
$  690,000 

-$  350,000 


1 2 •  Power  facilities  for  selected  plant  - 


Two  powerplants  would  be  built  as  part  of  the  selected  plan:  a  2,250 
MW  capacity  powerplant  with  1,350  MW  Installed  Initially  would  be 
constructed  at  the  main  Yuba  River  dam  at  Parks  Bar  site  and  a  15  MW 
capacity  powerplant  would  be  constructed  at  the  afterbay  dam  at  the  lower 
Long  Bar  site. 

The  main  dam  powerhouse  would  have  four  bays,  one  standard  unit  bay 
and  three  pump-turbine  bays,  housing  one  450  MW  standard  turbine,  generator 
unit  and  two  450  MW  pxxmp-turbine,  motor  generator  units.  The  empty  pump- 
turbine  bay  would  be  used  as  an  erection  bay  during  Initial  Installation. 
Ultimately  an  additional  ptxmp  turbine  bay  and  an  erection  bay  would  be 
constructed  and  two  additional  450  MW  pump-turbine,  motor  generator  units 
Installed.  All  turbines  at  the  main  dam  powerhouse  would  be  of  the  Francis, 
or  radial  flow,  type.  The  pump-turbines  would  be  reversible,  rotating  In 
one  direction  when  operating  as  a  turbine  to  generate  power  and  rotating 
In  the  opposite  direction  to  pump  water  from  the  afterbay  to  the  lake. 

Ptxmp- turbines  would  be  started  by  electrically  connecting  them  to  the 
standard  unit  at  standstill  and  accelerating  the  synchronized  units  to 
rated  speed  together. 

The  afterbay  powerhouse  would  have  three  bays,  two  for  adjustable 
blade  vertical,  propeller  turbines  of  the  Kaplan  type  driving  a  7.5  MW 
generator  and  an  erection  bay.  Turbines  would  be  sized  to  produce  generator 
overload  capacity  at  design  head  with  normal  blade  setting  with  the  design 
head  set  as  low  as  Is  feasible  In  order  to  Increase  power  output  at  low 
heads. 
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Unit  characteristics  are  shown  in  the  following  tabulation. 


Power  Unit  Characteristics 
Main  Dam  Powerplant  Afterbay  Powerplant 

Location  Standard  turbine  Pump-turbine  Standard  turbine 

Unit  generator  motor-generator  generator 


Generator 
rating,  MW 

A50 

A50 

7.5 

Overload  rating 

1.15 

1.15 

1.15 

kVA  at  unity 
power  factor 

5AA,700 

5AA,700 

9,080 

Motor  horsepower 

- 

679,800  (1) 

Turbine  type 

Francis 

Francis  pump- 
turbine 

Kaplan 

Horsepower 

708,000 

632,000  (1) 

11,800 

Runner  dla. , 

Inches 

328 

A68/376 

115 

Max  head,  feet 

367 

367 

111 

Design  head,  feet 

293.6 

293.6 

7A 

Min.  head,  feet 

190.8 

190.8 

37 

(1)  Pump  operation. 


Power  generated  in  the  main  dam  powerhouse  would  be  stepped  up  to 
500  kV  via  transformers  at  the  powerhouse  for  distribution  into  the  power 
network.  Distribution  would  be  made  from  a  500  kV  switchyard  located  near 
the  powerhouse.  A  separate  switchyard  for  the  afterbay  dam  powerplant 
would  step  up  the  power  from  the  15  MW  powerplant  to  230  kV. 


Power  facilities  are  discussed  in  more  detail  in  Appendix  L,  Basis 
of  Design  of  Selected  Plan. 
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APPENDIX  J  -  WATER  RESOURCES  AND  IRRIGATION  SUPPLY 


1.  Generals  - 

Studies  of  water  resources  and  irrigation  supply  are  in  two  parts: 
one  concerns  the  local  Yuba  County  service  area,  and  the  other 
concerns  the  service  area  for  the  Central  Valley  Project  (CVP)  of  the 
U.S.  Bureau  of  Reclamation  (USER)  which  will  market  the  yield  from 
the  Marysville  Lake  project. 

Studies  of  water  supply  yield  from  the  Marysville  Lake  project  are 
predicated  on  making  releases  from  the  project  to  satisfy  all  prior 
water  rights  and  requirements,  including  197,100  acre-feet  per  year 
for  the  Yuba  County  Water  Agency  (YCWA)  (172,100  acre-feet  for 
irrigation;  25,000  acre-feet  for  seepage)  on  an  irrigation  demand 
schedule  in  the  months  of  March  through  October,  on  a  firm  yield 
basis,  subject  to  normal  reductions  in  low-flow  years,  all  as  set 
forth  in  the  schedule  presented  in  the  lECO  report  "Post-Construction 
Reservoir  Operation  and  Power  Study"  dated  November  1969.  Normal 
monthly  releases  from  the  Marysville  Lake  project  to  meet  existing 
downstream  diversion  rights  and  requirements  and  allocations  for 
seepage  losses  are  listed  on  the  next  tabulation. 
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Fixed  Releases  for  Prior  Rights  and  Requirements  Below  Narrows 

(Acre-Feet) 


Yuba  County  Water  Agency 


Month 

Hailwood  & 
Cordua 

B.V.I.D. 

Sub- 

Total 

Seepage 

Allowance 

Sub- 

Irrigation  Total 

Total 

Jul 

22,300 

2,500 

24,800 

5,000 

39,500 

44,500 

69,300 

Aug 

21,400 

2,400 

23,800 

5,000 

34,400 

39,400 

63,200 

Sep 

15,600 

2,400 

18,000 

5,000 

24,400 

29,400 

47,400 

Oct 

10,500 

1,200 

11,700 

5,000 

5,700 

10,700 

22,400 

Nov 

- 

- 

- 

- 

- 

- 

- 

Dec 

- 

- 

- 

- 

- 

- 

- 

Jan 

- 

- 

- 

- 

- 

- 

- 

Feb 

- 

- 

- 

- 

- 

- 

- 

Mar 

1,100 

- 

1,100 

- 

1,700 

1,700 

2,800 

Apr 

8,700 

1,200 

9,900 

- 

8,500 

8,500 

18,400 

May 

19,500 

2,400 

21,900 

2,000 

25,500 

27,500 

49,400 

Jun 

21,600 

2,400 

24,000 

3,000 

32,400 

35,400 

59,400 

TOTAL 

120,700 

14,500 

135,200 

25,000 

172,100 

197,100 

332,300 

Fixed  releases,  as  shown  for  Hailwood,  Cordua,  and  Browns  Valley 


Irrigation  District  (BVID) ,  were  not  subject  to  reductions  during 
years  of  sub-normal  streamflow,  however,  normal  releases  for  YCWA 
were.  The  reduction  criteria  used  are  tabulated  below.  In  applying 
the  reduction  criteria,  full  normal  releases  were  made  for  YCWA  until 


June,  and  when  a  reduction  is  indicated  (based  on  the  forecast  for 
that  year),  it  would  go  into  effect  from  June  through  October. 


Forecast 

Streamflow  %  Reduction  in 

%  of  Normal  Normal  New  Releases 


Above  85 
51  -  85 
50  or  less 


0 

15 

30 
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The  USER  requested  assignment  of  State  Applications  20713  and 
20714  from  the  State  Water  Resources  Control  Board  on  24  September 
1968  for  the  Marysville  Lake  project.  There  have  been  no  water  rights 
assigned  or  granted  by  the  State  Water  Resources  Control  Board, 
pending  hearings  on  the  applications.  (Hearings  have  been  delayed 
pending  completion  of  a  draft  environmental  statement  on  the  project.) 
Based  on  USER  analysis  of  present  water  rights,  both  upstream  and 
downstream  of  the  project,  there  is  adequate  unappropriated  water  in 
the  Yuba  River  to  provide  the  supply  needed  for  the  project  operation. 
Those  water  right  holders  that  are  downstream  of  the  Yuba  River  below 
the  Browns  Valley  site  have  signed  contracts  with  USER  or  are  in  the 
process  of  negotiation.  Allowances  were  made  by  USER  for  upstream 
future  uses  in  determining  if  adequate  supply  remained  for  the  project 
operation. 

2.  Yuba  County  Water  Agency.  - 

The  YCWA  planned  and  constructed  New  Bullards  Bar  Dam  and 
Reservoir,  together  with  related  water  supply,  power,  and  recreation 
facilities  as  a  part  of  the  Yuba  River  Development  Project  in  the  late 
1960^ s,  as  described  in  Appendix  E.  The  development  was  built  with 
receipts  from  the  sale  of  revenue  bonds,  a  Federal  flood  control 
grant,  and  a  State  recreation  grant.  A  power  purchase  agreement  with 
Pacific  Gas  and  Electric  Company  (PG&E)  provides  revenue  to  retire  the 
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bonds  as  they  mature.  Releases  from  the  reservoir  are  made  in 
accordance  with  the  power  purchase  agreement  and  are  designed  to 
conform  to  the  energy  needs  of  PG&E.  Releases  from  the  powerplants 
flow  downstream  to  be  used  for  irrigation  and  other  purposes. 

With  proposed  reregulation  facilities,  the  YCWA  can  make  available 
for  sale  below  Englebright  172,100  acre-feet  of  Yuba  River  water 
generated  by  the  New  Bullards  Bar  project.  The  YCWA  currently  has 
contracts  to  sell  approximately  35,000  acre-feet  of  this  amount  to 
various  irrigation  districts.  One  of  these  districts  currently  has  no 
conveyance  facilities  for  this  water  and  must  complete  these 
facilities  by  25  February  1978  or  the  contract  is  void.  The  remaining 
137,000  acre-feet  of  water  is  unsold  and  flows  down  the  Yuba  River  to 
the  confluence  of  the  Feather  River.  In  addition  to  the  172,100 
acre-feet,  25,000  acre-feet  of  new  yield  of  the  New  Bullards  Bar 
project  has  been  allocated  to  seepage. 

The  YCWA  is  unable  to  sell  or  utilize  more  of  its  salable  water  at 
this  time  because  it  was  unable  to  complete  all  of  the  proposed 
facilities  for  its  Yuba  River  Development  Project  that  included  the 
New  Bullards  Bar  project. (10)  Planned  facilities  not  constructed  as  a 
part  of  the  Yuba  River  Development  Project  were: 


NOTE:  Numbers  in  parentheses  refer  to  references  cited  at  the  end  of 
this  Appendix. 
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An  irrigation  diversion  works,  including  an  afterbay  in  the 
area  of  Smartville,  for  the  reregulation  of  water  from  power  usage  for 
irrigation. 

-  The  New  York  Flat  project,  including  a  90-foot  high  dam  and 
associated  facilities  that  would  increase  available  water  for  the  Yuba 
County  Water  District  which  is  headquartered  in  Brownsville. 

The  North  Yuba  Canal  and  pumping  plant  to  take  water  north  of 
the  Yuba  River  to  irrigation  users. 

The  South  Yuba  Canal  System  to  take  water  south  of  the  Yuba 
River  to  irrigation  users. 

Without  the  reregulation  facilities,  the  YCWA  is  unable  to 
reregulate  the  flow  of  water  released  from  New  Bullards  Bar  Dam  for 
power,  and  peak  flows  for  power  production  do  not  coincide  with  peak 
irrigation  demands  from  April  to  October.  The  following  tabulation 
shows  the  amount  of  sold  and  unsold  YCWA  water  in  acre-feet  under 
current  operating  conditions. (H)  The  Ramirez  Irrigation  District  is 
included  in  the  tabulation  because  it  has  contracted  with  the  YCWA  for 
water.  Its  water  contracts  by  month  in  acre-feet  are  not  included  in 


J-5 


the  Water  Sold  Total  column  since  it  has  not  started  consuming  its 
contracted  water.  However,  it  can  be  assumed  that  the  Ramirez 
Irrigation  District  will  provide  facilities  for  obtaining  the  water 
before  its  contract  deadline  in  1978. 


Marysville 

Available 

Remaining 

Cordua 

City 

(Ramirez 

Agency 

Water 

Water  for 

Irrigation 

Wilbur 

Irrigation 

Water  for 

Sold 

Sale  by 

Month 

District 

Di  Giorgio 

District) 

Sale 

Total 

Agency 

April 

900 

820 

(2,010) 

38,100 

1,720 

36,380 

May 

2,120 

1,085 

(3,270) 

27,710 

3,205 

24,505 

June 

2,080 

1,540 

(2,745) 

25,700 

3,620 

22,080 

July 

2,620 

1,590 

(1,920) 

5,660 

4,210 

1,450 

August 

2,600 

1,567 

(1,755) 

6,560 

4,167 

2,393 

September 

1,180 

1,105 

(1,500) 

10,500 

2,285 

8,215 

October 

500 

387 

(700) 

2,900 

887 

2,013 

Total 

12,000 

8,094 

(13,900) 

117,130 

20,094 

97,036 

Two  facts  are  evident  from  this  table:  (1)  the  majority  of  YCWA’s 
currently  salable  water  (78  percent  of  available  agency  water  for 
sale)  flows  in  April,  May  and  June,  leaving  only  22  percent  of  the 
remaining  salable  water  to  flow  from  July  to  October;  (2)  after 
present  YCWA  water  is  sold,  plus  the  additional  water  allocation  for 
the  Ramirez  Irrigation  District,  the  YCWA  over-allocates  water  to  its 
contracts  by  470  acre-feet  in  July.  This  is  critical  for  future  YCWA 
water  contracts  to  other  irrigation  users  because  it  would  require 
flow  release  changes  from  New  Bullards  Bar  Dam.  This  would  result  in 
power  production  changes  by  PG&E.  The  117,130  acre-feet  of  available 
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agency  water  for  sale  is  the  maximum  amount  of  water  that  the  YCWA  can 
utilize  without  seriously  altering  the  present  power  production 
requirements  of  PG&E. 

Approximately  60  percent  of  the  water  presently  used  for 
irrigation  in  Yuba,  Sutter,  and  Butte  Counties  is  ground  water,  and 
the  extensive  use  of  ground  water  has  caused  lowering  of  the  ground 
water  table.  Twenty-five  years  ago  in  Yuba  County,  the  depth  to  water 
was  less  than  30  feet.  Today,  the  depth  ranges  from  15  to  90  feet, 
with  the  bulk  of  the  wells  being  below  the  50-foot  level.  Utilization 
of  surface  water  rights  would  make  it  possible  for  YCWA  to  develop  a 
conjunctive  program  for  use  of  ground  and  surface  water  that  would 
permit  the  ground  water  table  in  south  Yuba  County  to  stabilize  or  be 
restored  to  former  higher  elevations. 

The  major  local  irrigation  problem  area  is  in  south  Yuba  County 
where  surface  water  is  required  to  offset  lowering  ground  water 
tables.  Because  of  this  problem,  the  YCWA  produced  a  report  in 
January  1968  presenting  a  plan  to  eventually  rectify  the  declining 
ground  water  table  in  the  area. (12)  This  South  Yuba  Water  Development 
report  is  the  result  of  an  intensive  study  to  find  the  most  feasible 
economic  method  of  supplying  water  to  the  area’s  farmers-  One 
solution,  according  to  this  study,  is  to  utilize  reregulation  provided 
by  the  Marysville  Lake  project  which  would  provide  a  means  of 
supplying  enough  water  for  the  entire  county  project.  However,  in  the 
event  that  the  Marysville  Lake  project  is  not  constructed,  an 
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alternative  plan  was  presented  that  would  supply  enough  water  to  the 
proposed  service  area  No,  1  (Brophy  and  Wheatland  Water  Districts  and 
unorganized  Plumas  area) ,  the  largest  section  of  the  proposed  South 
Yuba  Water  Development  Project,  New  facilities  will  be  required  to 
transport  the  water  from  the  river  and  distribute  it  throughout  the 
project  area,  including  diversions,  conveyance  canals,  distribution 
systems,  and  a  drainage  system. 

The  county  plan  for  supplying  Yuba  River  surface  water  to  service 
area  No,  1  of  the  South  Yuba  Water  Development  Project  could  be  in 
operation  by  1987.  Water  would  be  derived  by  streambed  percolation 
and  pumping  from  the  existing  dredger  ponds  near  Hammonton.  The  area 
of  effective  streambed  percolation  would  be  upstream  from  Daguerre 
Point  Dam,  and  the  point  of  withdrawal  would  be  from  the  southernmost 
dredger  ponds  located  about  2  miles  south  of  Daguerre  Point  Dam. 

Water  would  be  conveyed  by  a  continuous  channel  formed  by  connecting 
the  existing  dredger  ponds.  The  channel  would  supply  water  by  gravity 
to  a  pumping  plant  of  650  cfs  capacity  which  would  supply  the  main 
canal.  This  650  cfs  would  be  enough  water  to  irrigate  36,200  acres  of 
the  44,000  acres  gross  area  of  service  area  No.  1.  Utilizing  the 
dredger  ponds  as  a  source  of  water  for  irrigation  will  only  satisfy 
the  present  requirement  of  121,805  acre-feet  per  year.  The  ultimate 
requirement  of  173,400  acre-feet  per  year  can  be  satisfied  only  with 
reregulation  facilities. 


J-8 


Other  uses  of  YCWA  water  could  be  a  potential  thermal  powerplant, 
other  water  districts,  municipalities,  and  Beale  AFB.  The  water 
districts  within  Yuba  County  may  extend  or  expand  their  irrigation 
facilities,  requiring  YCWA  Yuba  River  water.  Marysville  and  Yuba 
City,  Linda,  and  Olivehurst  may  require  increased  supplies  of  water. 

As  of  November  1975,  Linda  has  tentatively  requested  5,000 
acre-feet/year  and  Yuba  City  8,000  acre-feet/year  of  YCWA  Yuba  River 
water  supply.  Beale  AFB  has  indicated  a  need  for  additional  supplies 
of  surface  water  to  augment  their  supplies  from  ground  water  which  is 
being  depleted  in  excess  of  recharging  capabilities. 

There  appear  to  be  many  potential  users  of  YCWA  water  supply  for 
the  future,  and  based  on  available  information,  YCWA  has  sufficient 
rights  to  meet  local  needs  for  water.  However,  without  some  type  of 
reregulation  facility,  a  problem  arises  between  irrigation  and  power 
uses.  If  the  YCWA  expands  its  present  (35,000  acre-feet/year)  amount 
of  irrigation  water  without  a  reregulation  facility,  water  released 
for  power  generation  would  have  to  be  curtailed  at  certain  times  of 
the  year  to  allow  a  sufficient  supply  of  irrigation  water  during  peak 
demand.  Since  the  YCWA  obtains  most  of  its  revenue  from  power 
generation,  it  appears  unlikely  that  it  would  jeopardize  such  a  steady 
source  of  Income.  The  ultimate  solution  to  this  problem  is  the 
construction  of  a  reregulation  facility. 
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If  the  South  Yuba  Water  Development  Project  is  constructed,  the 
YCWA  should  be  able  to  supply  120,000  acre-feet  of  salable  irrigation 
water  to  that  project.  However,  if  no  reregulation  facility  is 
constructed,  the  sale  of  120,000  acre-feet  of  water  will  involve 
curtailment  of  water  for  power  releases  from  New  Bullards  Bar  and 
Englebright  Reservoirs.  If  a  reregulation  facility  has  been  built, 
there  should  be  no  curtailment  of  power  releases. 

In  July  1976,  the  engineering  firm  CH2M  Hill  issued  a  preliminary 
report  on  water  resources  and  potential  supplies  in  Yuba  County. (13) 
That  report  identified  the  following  potential  water  needs  and 
supplies  north  of  the  Yuba  River.  (The  location  of  these  districts  is 
shown  on  Figure  J-1.) 
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Potential  Needs 


Yuba  County  Water 
District 

Browns  Valley 

Irrigation  District 

Ramirez  Water 
District 

Cordua  Irrigation 
District 

Hailwood  Irrigation 
Company 

Reclamation 
District  10 

City  of 
Marysville 


Ac-Ft 

Potential  Supplies 

Ac-Ft 

27,000 

Oroville-Wyandotte 

4,900 

66,000 

New  York  Flat 

Project 

6,800 

30,000 

Virginia  Ranch 
Project 

33,000 

72,000 

Feather  River 

4,000 

61,000 

Yuba  River 

192,400 

37,000 

Ground  Water 

59,300 

6,400 

Reuse  of  Applied 
Water 

10,000 

299,400 

310,400 

In  addition  to  the  areas  listed  above,  the  report  identified 
approximately  5,000  acres  of  land  not  within  organized  district 
boundaries  that  are  irrigated  using  ground  water.  Potential  ground 
water  needs  for  those  areas  are  estimated  to  equal  20,000  acre-feet, 
resulting  in  a  total  ground  water  need  north  of  the  river  equal  to 
79,300  acre-feet.  Safe  yield  of  ground  water  in  the  area  north  of  the 
river  and  west  of  Browns  Valley  Ridge  has  been  estimated  by  the 
Department  of  Water  Resources  to  equal  about  50,000  acre-feet  per 
year.  Of  the  projected  79,300  acre-feet  needed  from  ground  water, 
about  10,000  are  east  of  the  ridge,  resulting  in  ground  water  needs 
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about  19,000  acre-feet  greater  than  supplies  available  on  a  safe  yield 
basis.  However,  apparent  excess  surface  water  deliveries  to  the 
Hailwood  area  equal  about  11,000  acre-feet,  which,  if  diverted  to 
areas  of  ground  water  use,  could  permit  an  operation  north  of  the 
river  approximating  safe  yield  of  the  ground  water  aquifers. 

The  CH2M  Hill  report  also  identified  the  following  potential  needs 


and  supplies  for  areas  south 

of  the 

Yuba  River .  (The  location 

of  the 

districts  is  shown  on  Figure 

J-2.) 

Potential  Needs 

Ac-Ft 

Potential  Supplies 

Ac-Ft 

Dantoni  W.D. 

12,000 

Feather  River 

20,000 

Brophy  W.D. 

50,000 

Ground  Water 

94,000 

Wheatland  W.D. 

56,000 

Yuba  River  (existing) 

17,900 

Plumas  Unorganized 

54,000 

Yuba  River  (future) 

154,200 

Reclamation  District  784 

44,000 

Reuse  of  Applied  Water 

10,000 

Domestic 

24,200 

Total 

296,100 

Industrial 

50,000 

Total  290,200 


In  addition  to  the  areas  listed  above,  Yuba  Goldfields,  Inc.  has 
approximately  12,000  acres  adjacent  to  the  south  bank  of  the  Yuba 
River  to  which  diversions  have  been  made  since  1904.  However,  most 
water  use  in  this  area  has  not  been  consumptive.  Safe  yield  of  the 
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ground  water  in  the  area  south  of  the  river  has  been  estimated  by  the 
Department  of  Water  Resources  to  equal  90,000  acre-feet  per  year.  The 
projected  94,000  acre-feet  per  year  needed  from  ground  water  is 
roughly  equivalent  to  this  safe  yield  supply.  To  arrive  at  the  safe 
yield  operation  level  and  provide  for  future  industrial  needs,  an 
additional  154,200  acre-feet  will  need  to  be  diverted  each  year  to  the 
southern  portion  of  the  county  from  the  Yuba  River.  A  minor  part  of 
this  additional  supply  might  be  provided  from  the  5,900  acre-feet 
available  to  the  Dantoni  area  which  is  in  excess  of  its  needs.  The 
urgency  of  delivery  of  this  water  to  the  south  county  area  is 
indicated  by  the  continuing  drop  in  ground  water  pumping  levels. 
Present  ground  water  pumpage  in  the  area  is  estimated  to  equal  about 
120,000  acre-feet  per  year  or  30,000  acre-feet  more  than  the  safe 
yield  level.  Based  on  DWR  specific  yield  estimates  for  the  area,  such 
an  overdraft  results  in  lowering  the  ground  water  level  about  4  feet 
each  year. 

The  CH2M  Hill  report  concluded  that  present  needs  in  Yuba  County 
are  being  met  by  overdrafting  ground  aquifers  and  that  potential  needs 
have  not  developed  because  of  a  lack  of  facilities  to  deliver 
available  surface  water  or  lack  of  assurance  that  water  would  be 
available. 

Operation  of  the  Marysville  Lake  project  could  provide  monthly 
reregulation  of  YCWA  water  as  an  incidental  benefit.  This  would 
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eliminate  the  critical  late-season  shortage  of  water  such  as 
experienced  in  1976  and  in  other  low--flow  years,  in  the  local  area. 

Utilization  of  Agency  rights  to  Yuba  River  water  would  reduce  the 
use  of  ground  water  in  the  service  area,  thus  reversing  the  lowering 
of  the  ground  water  table  that  has  been  occurring  in  Yuba  County  in 
recent  years,  and  make  possible  improved  agricultural  practices  and 
improved  yield,  as  well  as  a  small  increase  in  irrigated  lands.  With 
more  effective  water  utilization,  it  would  be  possible  for  the 
Agency  to  institute  a  planned  program  of  conjunctive  use  of  ground 
water  and  surface  water  in  which  surplus  water  is  stored  in  the  ground 
water  basin  in  wet  years  and  is  available  to  be  pumped  to  supplement 
surface  water  supplies  in  dry  years.  This  would  permit  the  ground 
water  table  in  south  Yuba  County  to  be  restored  to  and  stabilize  at 
former  higher  levels  and  would  reduce  the  pumping  head,  reducing  power 
costs  to  Irrigators  in  the  service  area. 

3*  Browns  Valley  Irrigation  District.  - 

A  portion  of  the  Browns  Valley  Irrigation  District  (BVID)  is 
within  the  project  area.  Irrigation  facilities  of  BVID  are  shown  on 
Figure  J-3.  BVID  was  organized  in  1888,  and  rights  to  a  portion 
(17,000  acre-feet  per  year)  of  the  District’s  present  water  supply 
date  back  to  that  time,  when  it  acquired  the  water  rights  and 


J-14 


conveyance  facilities  from  the  owners  of  canals  and  ditches 
constructed  by  early  mining  interests. (1)  The  BVID  contains  46,379 
acres;  16,211  acres  are  suitable  for  irrigation  and,  of  this  amount, 
nearly  10,000  acres  are  steep  and  require  special  irrigation 
practices.  By  1970,  the  irrigated  area  reached  4,400  acres, 
considerably  less  than  the  amount  expected  with  full  development . (4) 
The  plan  for  the  BVID  assumes  that  the  net  area  irrigated  in  any 
season  would  not  exceed  11,100  acres. 

On  20  September  1960,  BVID  executed  a  Small  Projects  loan  contract 
with  the  USBR  for  construction  of  Virginia  Ranch  Dam  and  Reservoir,  a 
tunnel,  new  canals,  a  pumping  plant  and  enlargement  of  existing  canals 
for  the  purpose  of  delivering  water  for  irrigation  to  the  lands  within 
the  district.  Virginia  Ranch  Dam  was  completed  and  accepted  from  the 
contractor  in  December  1963.  Construction  of  the  distribution  system 
was  completed  in  May  1965.  The  district's  total  loan  obligation  to 
the  USBR  was  $4,797,071.40;  and  of  this  amount,  approximately 
$3,800,000  is  remaining.  The  approximate  annual  loan  repayment  is 
$100,000. 

The  district's  income  derives  from  sale  of  irrigation  water  at  $28 
per  miner's  inch  (9  acre-feet)  to  4,400  acres;  taxes  on  46,379  acres 
at  $4  per  $1,000  assessed  valuation,  and  sale  of  "falling  water"  for 
power  generation  at  Narrows  and  Colgate  Powerplants  ($74,000 
annually).  The  "falling  water"  revenue  results  from  BVID  allowing  a 
part  of  their  appropriated  water  to  flow  through  the  powerplants 
rather  than  diverting  it  upstream. 
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In  the  order  of  12,100  acres  (26  percent)  of  BVID  land  would  be 
required  for  the  Marysville  Lake  project,  including  2,500  acres  (15 
percent)  of  irrigable  land  in  the  district,  resulting  in  a  revenue  loss 
of  an  estimated  $8,000  per  year.  Irrigable  land  to  be  taken  includes  150 
acres  of  Class  3  land  and  2,350  acres  of  Class  4  land.  It  is  estimated 
that  the  land  to  be  taken  includes  1,100  acres  (25  percent)  of  the  lands 
presently  under  irrigation.  RVID  would  lose  in  the  order  of  $10,000 
annually  from  sale  of  water  to  these  irrigated  lands.  Construction  of 
the  Marysville  Lake  project  would  also  require  the  taking  of  two  ditches, 
Ellis  and  Sicard  Flat  Ditches,  to  which  BVID  owns  a  prescriptive  right. 

Most  of  the  power  generated  by  BVID’s  "falling  water"  is  produced 
at  Colgate  Powerhouse,  and  would  not  be  affected  by  the  selected  plan. 

It  is  possible  that  about  $8,000  (the  amount  allocated  to  Narrows)  of 
the  revenue  might  be  lost,  although  it  appears  that  BVID’s  power 
contract  would  bind  the  power  company  to  continue  to  make  the  entire 
$74,000  pa3nnent  regardless  of  whether  the  Narrows  plant  is  operable. 

Reimbursement  for  the  two  irrigation  ditches  Inundated  is  Included 
in  the  project  costs.  The  loss  of  future  revenue  due  to  reduced  assessed 
valuation  and  water  sales  is  considered  consequential  damage,  and  is  not 
compensable. 
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4.  Central  Valley  Project,  - 


a.  General >  -  The  Central  Valley  Project  (CVP)  of  the  U.S,  Bureau 
of  Reclamation,  shown  on  Figure  E-6,  Appendix  E,  is  a  multiple-purpose 
development  that  includes  the  storage  and  transfer  of  surplus  water 
from  the  Sacramento  and  Trinity  River  basins  to  water-deficient  lands 
of  the  San  Joaquin  River  and  Tulare  Lake  Basins.  Events  leading  to 
establishment  of  the  project  and  project  features  are  discussed  in 
paragraph  2d,  Appendix  E.  The  service  area  of  the  CVP,  shown  on 
Figure  E-6,  encompasses  28  counties,  extending  about  400  miles  north 
to  south  and  about  40  miles  wide.  The  CVP  is  separate  from  the 
California  State  Water  Project,  although  certain  pumping  and  canal 
facilities  are  shared. 

Operating  plans  for  the  CVP  are  prepared  on  the  basis  of  median 
forecasted  inflow  data  and  corresponding  system  demand  data.  These 
plans  are  also  evaluated  on  the  basis  that  upper-  or  lower-quartile 
water  supply  conditions  may  occur  so  that  the  water  supply  available 
is  put  to  optimal  use.  Operational  forecasts  for  the  project  are 
based  on  the  concept  of  basinwide  integration  to  provide  the  greatest 
utilization  of  the  available  CVP  water  resources.  Under  this  concept, 
operation  is  dependent  upon  the  total  water  supply  regardless  of 
source. 
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Most  of  the  water  users  obtain  their  water  deliveries  from  or  via 


CVP  facilities  located  on  the  Sacramento  and  San  Joaquin  Valley 
floors*  The  principal  interests  currently  being  provided  a  water 
supply  by  the  CVP  are: 

-  Exchange  contractors  and  other  users  located  downstream  from 
CVP  facilities  with  entitlements  to  use  water. 

Irrigation,  municipal  and  industrial  users  adjacent  to  the 
Sacramento  River. 

“  Users  located  within  the  Sacramento-San  Joaquin  Delta. 

-  Irrigation,  municipal,  and  industrial  users  supplied  water 
from  the  Delta-Mendota,  San  Luis,  Friant-Kern,  Madera,  Tehama-Colusa , 
Corning,  and  Contra  Costa  Canals. 

-  Waterfowl  conservation  and  recreation  users  delivered  water 
from  various  CVP  facilities. 

b.  Available  water  supplies.  -  In  1973,  the  CVP  delivered  6 
million  acre-feet  of  water.  Most  of  this  was  used  for  agriculture, 
municipal  and  industrial,  and  fish  and  wildlife  purposes,  with 
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2,464,320  acre-feet  used  for  water-right  purposes.  The  firm  annual 
water  supply  available  to  the  CVP  from  existing  and  authorized 
facilities  is  11,402,116  acre-feet,  including  prior  vested  water 
rights.  Sources  of  this  supply  are  shown  in  the  next  tabulation. (5) 


Facility  or  Service  Area 


Supply 

(acre-feet) 


Central  Valley  Project 

Existing  facilities 

Authorized  facilities  (Auburn) 

9.250,000 

(8,932,000) 

(318,000) 

Other  reservoirs 

532,800 

Existing  facilities 

Sly  Park 

Black  Butte 

82,000 

(23,000) 

(59,000) 

Authorized  facilities 

New  Melones 

Marysville 

Hidden 

Buchanan 

Sugar  Pine 

445,800 

(245,000) 

(150,000) 

(24,000) 

(24,000) 

(2,800) 

Other  service  areas 

1,624,316 

Existing  facilities 

Placer  County  water  rights 
Friant  Division 

1,624,316 

(120,000) 

(1,504,316) 

Total 

11,402,116 

SUMMARY 

Existing  facilities 

Authorized  facilities 

10,638,316 

763,800 

Total 

11,402,116 
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c.  Contracted  water >  -  The  CVP  supply  already  contracted  for 
totals  9.1  million  acre-feet,  and  the  present  anticipated  demand  for 
CVP  water  totals  10.8  million  acre-feet,  as  shown  in  the  next 
tabulation. 


Supply  under 
contract  (1972) 
(ac-f t) 


Demand 
(ac-f t) 


Sacramento  Valley 
American  River 
Delta 

San  Joaquin  Valley 


2,736,904 

864,600 

3,162,051 

2,342,000 


3,730,395 

1,617,600 

3,681,500 

1,785,316 


Total  9,105,555 


10,814,811 


In  addition,  the  USER  and  State  of  California  are  jointly  studying 
feasibility  of  a  Mid-Valley  Canal,  planned  for  1985  service,  to 
partially  stem  overdraft  conditions  on  the  east  side  of  the  San 
Joaquin  Valley  that  would  require  another  650,000  acre-feet,  making 
the  total  anticipated  demand  for  CVP  water  11.5  million  acre-feet . (5) 
The  projected  buildups  in  use  of  water  in  the  various  CVP  service 
areas  from  1975  to  2030  are  presented  in  the  next  tabulation. (6)  The 
buildups  Include  both  irrigation  and  municipal  and  industrial  water. 
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BUILDUP  IN  USE  OF  CVP  WATER 
(1,000  acre-feet) 


Sacraaento  Baain  Service  Areas 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

Ultimate 

Sacraaento  Valley 

Shaata  Area  &  Toyon  Pipeline 

City  of  Redding  &  Spring 

2 

2 

3 

3 

4 

5 

5 

9 

Creek  Conduit 

4 

6 

7 

9 

10 

11 

11 

11 

Clear  Creek  South 

4 

13 

17 

17 

17 

17 

17 

31 

Sacto  Canala  &  Cow  Creek 

58 

197 

361 

477 

576 

653 

729 

729 

Feather  River  W.D, 

20 

20 

20 

20 

20 

20 

20 

20 

Sacramento  Water  Uaera 

2,723 

2,730 

2,736 

2,742 

2,755 

2,767 

2,780 

2,934 

Subtotal 

2,811 

2,968 

3,144 

3,268 

3,382 

3,473 

3,562 

3,734 

American  River 

Foreathill  Divide 

No.  Fork,  Natomaa,  Folsom 

0 

2 

2 

2 

2 

3 

3 

3 

Priaon 

69 

69 

69 

69 

69 

69 

69 

69 

San  Juan  Suburb  &  Roseville 

13 

17 

23 

27 

43 

51 

51 

51 

City  of  Sacramento 

56 

68 

80 

92 

123 

156 

194 

230 

El  Dorado  County 

El  Dorado  County  Wat-?r 

4 

6 

6 

6 

6 

6 

6 

6 

Righta 

13 

18 

21 

26 

47 

104 

104 

104 

Placer  County  Project  Water 

0 

0 

0 

0 

35 

117 

117 

117 

Placer  County  Water  Righta 

15 

20 

25 

30 

55 

120 

120 

120 

Malby 

0 

0 

_ 2 

_ 7 

17 

25 

25 

25 

Subtotal 

Export  Service  Areaa 

160 

200 

228 

259 

397 

651 

689 

725 

American  River 

Folaom-South  Canal  at  Nlmbua 

32 

130 

351  ' 

550 

875 

875 

875 

875 

Subtotal 

Delta 

Exchange,  Schedule  2,  and 

32 

130 

351 

550 

875 

875 

875 

875 

me  Loaaes 

997 

997 

997 

997 

997 

998 

998 

998 

DMC  Irrigation  &  Grasslands 

507 

664 

665 

666 

672 

677 

677 

677 

Contra  Coata  Canal 

105 

135 

172 

188 

195 

195 

195 

195 

San  Lula  Unit 

1,255 

1,448 

1,465 

1,470 

1,475 

1,475 

1,475 

1.475 

San  Felipe 

0 

0 

77 

119 

152 

178 

196 

216 

Crosa  Valley 

Folsom  So.  Sve  Area  from 

0 

128 

128 

128 

128 

128 

128 

128 

Delta 

0 

0 

0 

0 

1 

80 

90 

90 

Mid-Valley  Canal 

0 

0 

650 

650 

650 

650 

650 

650 

Subtotal 

2,864 

3,372 

4,154 

4,218 

4,270 

4,381 

4,409 

4,429 

San  Joaquin  Valley 

Frlant  Division 

1,504 

1,504 

1,504 

1,504 

1,504 

1,504 

1,504 

1,504 

Hidden  Project 

11 

24 

24 

24 

24 

24 

24 

24 

Buchanan  Project 

24 

24 

24 

24 

24 

24 

24 

24 

Sly  Park  Unit 

23 

23 

23 

23 

23 

23 

23 

23 

New  Melonea  Project 

0 

0 

32 

82 

200 

210 

210 

210 

Subtotal 

1,562 

1,575 

1,607 

1,657 

1,775 

1.785 

1,785 

1,785 

TOTAL  DEMAND 

7,429 

8,245 

9,484 

9,952 

10,699 

11,165 

11,320 

11,548 
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In  addition  to  contracts  included  within  the  9.1  million  acre-feet 


CVP  supply  under  long-term  contract  discussed  above,  the  USER  has 
recently  contracted  with  Cross-Valley  Canal  interests  for  128,000 
acre-feet;  is  nearing  completion  of  negotiations  with  the  Santa  Clara 
Valley  Water  District  for  a  portion  of  the  San  Felipe  service  (152,500 
acre-feet,  which  will  be  limited  to  137,500  acre-feet  if  reclaimed 
wastewater  proves  feasible  by  1990);  is  negotiating  for  43,800 
acre-feet  of  San  Felipe  supply  to  San  Benito  County;  has  reserved 
20,000  acre-feet  of  San  Felipe  service  until  1990  for  possible  use  by 
the  Watsonville  area  and/or  Monterey  County;  is  negotiating  with 
California  Department  of  Water  Resources  for  up  to  300,000  acre-feet 
of  interim  water  sales  (1976  to  2000  with  quantity  adjustable  every  5 
years);  and  the  Westlands  Water  District  and  other  San  Joaquin  Valley 
water  users  are  presently  purchasing  some  250,000  acre-feet  of  water 
annually  in  excess  of  the  long-term  unit  supply - 

Computation  of  the  water  supplies  available  to  the  CVP  was  based 
on  a  Delta  outflow  of  1,800  cfs  which,  with  the  proposed  Peripheral 
Canal  in  operation,  is  deemed  sufficient  to  meet  Delta  criteria  agreed 
to  by  representatives  of  Delta  water  user  groups.  Current  analysis  of 
flow  and  water  quality  data  for  the  Delta  indicates  that  the  Delta 
outflow  should  be  increased  to  2,500  cfs  to  meet  19  November  1965 
criteria.  On  an  annual  basis  this  flow  increase  of  700  cfs  would 
require  about  300,000  acre-feet  to  meet  the  CVP  share  of  outflow. 

Since  this  would  place  additional  demands  on  developed  CVP  water 
supplies,  the  anticipated  demand  for  CVP  water  would  be  increased  by 
300,000  acre-feet,  or  to  11.8  million  acre-feet. 
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Different  assumptions  as  to  Delta  water  quality  to  be  maintained, 
other  than  19  November  1965  criteria,  and  cross-Delta  conveyance 
facilities  other  than  the  Peripheral  Canal  would  further  affect  CVP 
water  supply  versus  demand  computations.  For  example,  meeting  the 
outflow  requirements  of  the  California  State  Water  Resources  Control 
Board's  (SWRCB)  Decision  1379  —  if  it  were  applicable  to  CVP 
operation  —  without  a  proposed  Peripheral  Canal  and  without  overland 
water  supply  facilities  for  the  western  Delta  would  increase  demand  on 
CVP  yield  by  another  2.2  million  acre-feet.  Therefore,  meeting 
Decision  1379  criteria  in  the  Delta  would  increase  the  anticipated 
demand  for  CVP  water  by  2.2  million  acre-feet,  or  to  14.0  million 
acre-feet,  versus  a  developed  CVP  water  supply  of  11.4  million 
acre-feet. 

Decision  1379  of  the  SWRCB  contained  quality  criteria  that  were 
interim  in  nature  (reconsideration  provided  for  by,  or  before,  1978) 
and  were  subject  to  relaxation  upon  construction  of  substitute  water 
supply  facilities  in  the  Delta.  Decision  1379  was  not  implemented  for 
the  CVP  because  of  a  lawsuit  brought  by  San  Joaquin  Valley  water 
users.  Basin  plans  and  quality  criteria  contained  therein  were 
prepared  by  SWRCB  pursuant  to  provisions  of  Public  Law  92-500.  Water 
quality  criteria  proposed  for  the  Central  Valley  and  San  Francisco  Bay 
area  have  been  approved  by  the  EPA.  The  plans  may  be  revised 
periodically  as  new  data  become  available,  in  accordance  with  Public 
Law  92-500. 
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SWRCB  plans  hearings  on  dry-year  water  quality  criteria  for  the 
Delta  and  Suisun  Marsh  which  could  alter  present  quality  criteria 
developed  for  these  areas  and  adopted  by  EPA. 

The  Bureau  of  Reclamation  and  DWR  are  negotiating  water  service 
contracts  with  Delta  agricultural  water  users  which  would  state  the 
quality  of  water  required  to  meet  their  needs.  These  contract  quality 
criteria  should  impact  on  the  determination  of  Delta  quality  of  water 
criteria  for  agriculture  to  be  maintained  by  enforcement  provisions  of 
EPA  and  SWRCB. 

The  Bureau,  DWR,  California  Department  of  Fish  and  Game,  and  the 
U.S.  Fish  and  Wildlife  Service  have  been  engaged  for  several  years  in 
Four-Agency  ecological  studies  of  the  Sacramento-San  Joaquin  Delta,  an 
objective  of  which  is  to  determine  water  quality  conditions  required 
for  protection  of  Delta  fish  resources  under  future  conditions  of 
cross-Delta  water  conveyance.  Data  generated  by  this  study  will 
further  define  Delta  water  quality  criteria. 

Also,  lawsuits  and/or  appeals  of  judicial  decisions  with  respect 
to  SWRCB  Decisions  1379,  1400  and  1422  will  impact  on  water  quality 
criteria  to  be  maintained  as  a  responsibility  of  CVP  operations. 
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d*  Need  for  Marysville  Lake  water.  -  The  USER  Indicated  by  letter 
dated  2  April  1976,  Included  In  Appendix  B,  that  the  yield  of  the  Marysville 
Lake  project  can  be  used  for  meeting  CVP  water  service  demands  as  soon 
as  the  project  can  be  constructed. 

5.  Delta  Export  needs.  - 

The  California  Department  of  Water  Resources  reported  In  October 
1976  (2)  on  a  study  of  Delta  export  needs  and  capabilities  for  the 
combined  Federal  Central  Valley  Project  and  the  State  Water  Project 
(CVP  and  SWP) .  Estimated  needs  and  capabilities  of  the  combined 
systems  for  the  period  1976  -  2000  are  shown  In  Figure  J-4.  The  data 
Indicate  that,  considering  lower  growth  rates,  delayed  construction  of 
the  Mid-Valley  Canal,  and  waste  water  reclamation,  the  combined 
CVP-SWP  estimated  needs  can  be  reduced  to  8.3  million  acre-feet  In  the 
year  2000,  and  that,  considering  water  conservation,  the  estimated  net 
need  can  be  reduced  to  7.8  million  acre-feet  per  year.  Under  these 
conditions,  the  potential  shortage  In  Delta  supplies  Is  1.4  million 
acre-feet  In  the  year  1990,  Increasing  to  2.6  million  acre-feet  In  the 
year  2000,  as  shown  on  Figure  J-4.  The  following  tabulation  shows 
projected  year  2000  requirements  under  wet,  normal,  dry,  and  critical 
dry  conditions,  together  with  conjunctive  use  of  ground  water  south  of 
the  Delta,  Delta  diversions,  and  Delta  outflow  In  millions  of  acre-feet 
per  year. (2) 
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Type  of 

Water  Year 

Wet 

Normal 

Dry  Critical 

SWP-CVP  Service  Area 
Requirements 

8.3 

8.3 

7.3 

6.1 

Waste  Water  Reclamation 

-0.1 

-0.1 

-0.1 

-0.1 

Water  Conservation 

-0.4 

-0.4 

-0.4 

-0.4 

Net  Delivery 

7.8 

7.8 

6.8 

5.6 

State  Water  Project 

(3.5) 

(3.5) 

(3.2) 

(2.6) 

Central  Valley  Project 

(4.3) 

(4.3) 

(3.6) 

(3.0) 

Ground  Water  Recharge 
or  Extraction 

+0.6  to  1.4 

+0.4 

-0.2 

-0.6 

Delta  Diversion 

8.4  to  9.2 

8.2 

6.6 

5.0 

Delta  Uses 

1.6 

1.6 

1.6 

1.6 

Delta  Outflowl-/ 

3.6 

3.6 

3.6 

3.6 

Will  be  modified  by  4-Agency  Agreement. 


The  foregoing  tabulation  is  based  on  storage  of  excess  water 
supplies  south  of  the  Delta  in  normal  and  wet  years  for  utilization  to 
reduce  Delta  diversions  by  200,000  acre-feet  in  dry  years  and  600,000 
acre-feet  in  critical  dry  years. 


6.  Sacramento-San  Joaquin  Delta  flows.  - 


The  average  annual  runoff  of  the  Yuba  basin  is  in  the  order  of 
1,850,000  acre-feet,  or  about  10  percent  of  the  total  runoff  of  the 
Sacramento  basin.  USGS  records  indicate  that  in  the  period  1922 
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through  1974  basin  runoff  has  exceeded  3,000,000  acre-feet  per  year  In 
9  years,  with  the  highest  runoff,  3,915,000  acre-feet,  having  occurred 
In  water  year  1952.  USGS  records  also  Indicate  that  minimum  basin 
runoff  of  less  than  500,000  acre-feet  occurred  In  water  years  1925  and 
1931. 


The  plan  of  operation  for  the  Marysville  Lake  project  Is  to  draw 
the  lake  down  to  the  base  of  the  flood  control  pool  each  winter  and  to 
refill  the  lake  to  gross  pool  during  periods  of  high  runoff  In  late 
winter  and  spring  after  the  flood  hazard  Is  reduced.  After  Initial 
filling  of  the  reservoir,  on  the  average  over  the  77  years  of  the 
simulated  operation  study  for  the  years  1895-1971,  the  volume  of  water 
stored  In  the  lake  each  year  would  be  270,000  acre-feet.  Operation  of 
die  project  would,  thus,  on  the  average,  modify  the  timing  of  occurrence 
of  270,000  acre-feet  of  Delta  Inflow  each  year  from  late  winter  and 
spring  to  other  periods  of  the  year  when  flows  are  needed  for  water 
supply  and  for  fishery  In  Yuba  River.  The  historical  Inflow  to  the 
Sacramento- San  Joaquin  Delta  from  the  Sacramento  and  San  Joaquin  Rivers 
over  the  1944-1970  period  was  In  the  order  of  22,100,000  acre-feet 
annually.  The  Department  of  Water  Resources  estimates  that  the  average 
annual  Delta  Inflow  would  have  been  19,794,000  acre-feet  for  the  1921- 
1954  period  assuming  all  water  projects  In  existence  In  1970  had  been 
operated  throu^out  the  period  to  meet  demands  at  the  1970  level  of 
development. (3)  Thus,  operation  of  the  Marysville  Lake  project  would 
modify  the  timing  of  occurrence  of  In  the  order  of  1.4  percent  of  the 
total  Delta  Inflow  from  late  winter  and  spring  to  other  periods  of  the 
year. 
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In  1974  the  maximum  authorized  and  contracted  demands  for  export 
from  the  Delta  were  3,444,000  acre-feet  for  the  CVP  and  4,474,000 
acre-feet  for  the  SWP,  or  a  total  of  7,940,000  acre-feet . (3)  Firm 
water  supply  yield  from  the  Marysville  Lake  project  is  150,000 
acre-feet  annually,  and  utilization  of  this  yield  for  supplemental 
Delta  export  supply  would  increase  the  export  by  about  1,9  percent. 
Only  water  surplus  to  needs  in  the  Delta  would  be  stored  in  Marysville 
Lake;  when  Yuba  River  flows  are  required  to  maintain  minimum  Delta 
outflow  and  such  flows  would  have  been  available  from  the  Yuba  River 
without  the  Marysville  Lake  project,  no  water  would  be  stored  in 
Marysville  lake. 

7.  Food  supply.  - 

Prior  to  1972  the  United  States  had  large  grain  reserves,  but 
wheat  sales  in  1972  and  a  less  than  optimal  harvest  in  1974  eliminated 
the  surplus.  Also,  poor  crops  in  other  countries  in  the  early  1970 ^s 
brought  food  supplies  in  many  areas  of  the  world  to  a  critical  level. 
The  United  States  has  sought  to  develop  and  maintain  a  strategic 
reserve  of  food  to  offset  years  of  poor  agricultural  production,  and 
agricultural  output  in  the  United  States  has  shown  a  steady  increase 
over  the  last  20  years;  however,  the  probability  that  the  past  and 
present  pattern  of  favorable  climate  will  continue  is  limited. 


J-28 


United  States  agricultural  exports  have  increased  significantly 
in  recent  years,  as  shoim  in  the  following  tabulation. (7)  In 
particular  the  value  of  agriculture  exports  to  developing  countries  has 
increased. (7) (8) (9) 


Year 

Million  Dollars 

1965 

$  6,100 

1970 

6,700 

1972 

8,000 

1973 

12,900 

1974 

21,300 

1975 

21,600 

The  value  of  agricultural  exports  to  developing  countries  was  up  16 
percent  in  fiscal  year  1975,  with  the  greatest  proportionate  increases 
in  exports  to  Iran,  India,  Iraq,  Turkey,  Portugal,  and  Bangladesh. (7) 
U.S.  exports  to  the  Arabian  Peninsula  have  tripled  since  1973, 
reaching  $168.7  million  in  1975,  and  are  expected  to  range  between 
$230  and  $280  million  in  1976.(8)  Agricultural  exports  to  Iran 
increased  from  $A3  million  in  1971  to  $757  million  in  1975.  Fiscal 
year  1975  exports  were  valued  at  23  percent  of  farm  cash  receipts.  In 
1974,  96  million  acres,  or  3  out  of  every  10  harvested,  were  used  for 
the  production  of  crops  for  export. (9) 

There  are  substantial  areas  of  arable  land  in  the  Central  Valley 
that  are  now  dry  but  are  potentially  irrigable  or  are  presently 
water-deficient  under  current  conditions  of  irrigated  farming  and 
water  supply.  If  CVP  water  were  available,  these  lands  could 
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contribute  substantially  to  food  and  fiber  production  in  the  United 
States,  CVP  water  is  used  to  produce  virtually  every  cliinatically 
adaptable  crop  which  is  economically  feasible  of  irrigation  in  a 
highly  diverse  agricultural  environment,  and  in  general,  this  will 
apply  to  CVP  augmentative  supplies,  such  as  Marysville  water. 

Depending  on  the  service  area  finally  selected  for  use  of  the  water 
supply  yield  from  the  project,  localized  soil,  geographic,  and 
climatic  factors  may  constrain  freedom  of  choice  of  crops  to  be  grown. 
Where  no  such  physical  constraints  apply,  irrigators  can  be  expected 
to  select  those  crops  which  offer  the  greatest  potential  for  return. 

The  Marysville  Lake  project  yield  could  be  used  to  irrigate  58,000 
acres  of  presently  unirrigable  lands  or  for  supplemental  irrigation  of 
about  150,000  acres  at  a  rate  of  about  1  acre-foot  per  acre.  Use  of 
the  project  water  supply  yield  for  irrigation  can  be  expected  to 
satisfy  a  portion  of  the  nation’s  total  individual  and  industrial 
consumer  needs  for  food  and  fiber  and  a  portion  of  the  world’s  needs; 
however,  the  increase  in  production  made  possible  by  use  of  the  yield 
would  be  small  in  comparison  with  State  or  national  production,  and 
the  new  products  should  move  through  normal  marketing  channels  with  no 
discernable  impact  on  the  marketability  or  pricing  of  products  from 
other  areas. 

8.  Water  supply  yield  of  alternative  projects.  - 

Operation  study  criteria  are  discussed  in  Appendix  I,  Power.  These 
studies,  conducted  by  the  Bureau  of  Reclamation,  indicated  the  water 
supply  yield  of  various  alternative  multiple-purpose  projects  would  be 
as  follows  when  integrated  into  the  CVP. 
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Water  Supply 


yield 

Site  (acre-feet) 


Browns  Valley  150,000 
Parks  Bar  and  Dry  Creek  150,000 
Narrows  150,000 
Tuba  River  only  (Parks  Bar)  115,000 
Edwards  Crossing  0 


These  alternatives  are  described  In  Section  VI  of  the  Phase  I  GDM. 

The  above  estimates  of  yield  are  based  on  maximizing  project 
benefits  and  developing  Irrigation  yield  associated  with  releases  for 
fish  (600,  800,  and  1,000  cfs)  as  requested  by  fish  and  wildlife 
agencies  while  maintaining  the  highest  possible  minimum  pool  for 
power.  The  yield  for  projects  at  the  Browns  Valley,  Parks  Bar  and  Dry 
Creek,  and  Narrows  sites  could  be  Increased  to  about  195,000  acre-feet 
by  emptying  the  reservoirs  during  the  dry  cycle;  however,  studies 
Indicate  the  power  benefits  foregone  would  greatly  exceed  the  Increase 
In  benefits  associated  with  the  Increase  In  yield. 

The  computation  of  Irrigation  benefits  Is  discussed  In  Appendix  K. 

9.  Alternative  Irrigation  service  areas.  - 

Since  yield  from  the  Marysville  Lake  project  can  be  completely 
utilized  In  several  areas  of  the  San  Joaquin  Valley,  no  specific 
service  area  %d.thln  the  valley  has  been  Identified  at  this  time.  In 
estimating  Irrigation  benefits,  the  USBR  derived  10  farm  budgets  to 
represent  a  cropping  pattern  based  on  the  combined  crop  acreages  of 
nine  San  Joaquin  Valley  counties.  The  USBR  assumed  that  water  from 
the  Marysville  Lake  project  would  be  used  on  land  that  would  not 
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otherwise  be  productive.  Infomatlon  on  possible  CVP  service  areas  Is 
sunmarlzed  In  the  following  paragraphs.  Service  may  be  to  these  areas 
or  to  other  CVP  areas  either  by  exchange  or  direct  service,  or  to  other 
potential  service  areas  projected  to  require  additional  water  supply 
In  the  future.  The  service  areas  are  shown  on  Figure  J-5. 

a.  Folsom  South  Service  Area.  -  The  portion  of  this  service  area 
that  would  be  served  by  project  water  Includes  about  400,000  acres  In 
Sacramento  and  San  Joaquin  Counties.  The  area  Is  located  south  of  the 
proposed  Hood-Clay  Connector  and  would  be  served  by  the  Connector. 
Ground  water  Is  presently  the  source  of  supply  for  most  of  the 
Irrigation  In  the  service  area;  there  Is  some  salt  water  Intrusion 
Into  the  ground  water,  about  2,000,000  acre-feet  of  vacated  ground 
water  space,  and  about  60,000  acre-feet  per  year  of  ground  water 
overdraft . 

b.  Southern  San  Joaquin  Valley  Service  Area.  -  This  service  area 
Includes  about  4  million  acres  In  parts  of  Madera,  Fresno,  Kings, 

Tulare  and  Kem  Counties .  There  are  unlrrlgated  lands  In  the  service 
area  that  can  be  put  Into  Irrigation.  In  the  upper  part  of  the 
service  area  surface  water  supplies  are  primarily  used  for  Irrigation 
while  ground  water  supplies  are  used  In  the  lower  basin.  The  San 
Joaquln-Tulare  Basin  Is  estimated  to  have  a  ground  water  overdraft  of 
1  to  2  million  acre-feet  per  year,  and  the  area  has  land  subsidence 
and  an  unfavorable  salt  balance  due  to  the  serious  ground  water 
overdraft  condition. 
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c.  San  Luis  Unit,  -  This  service  area  includes  about  600,000 
acres  on  the  west  side  of  the  San  Joaquin  Valley  in  portions  of  Kings, 
Fresno,  and  Merced  Counties.  Ground  water  supplies  and  surface  water 
from  the  San  Luis  Canal  are  used  for  irrigation,  and  the  USER  has  been 
requested  to  deliver  an  additional  300,000  acre-feet,  or  more,  to 
additional  contractors  in  this  service  area. 

d.  San  Felipe  Division.  -  This  service  area  includes  about 
448,000  acres  in  portions  of  Santa  Clara,  San  Benito,  Monterey,  and 
Santa  Cruz  Counties.  The  quality  of  ground  water  varies  throughout 
the  basin,  but  in  areas  of  heavy  pumping  is  generally  of  poor  quality 
for  irrigation  use.  The  USER  San  Felipe  Project,  when  completed,  will 
supply  the  immediate  needs  of  the  San  Benito-Santa  Clara  portion  of 
the  service  area  until  about  year  2020,  but  there  will  be  unmet 
demands  in  the  Watsonville  and  Monterey  areas.  Both  the  Watsonville 
and  Salinas  Valley  areas  have  areas  of  seawater  intrusion,  and  the 
Monterey  Peninsula  area  has  been  having  difficulties  in  meeting  their 
water  supply  demands  due  to  some  salt  intrusion  in  the  ground  water. 
Growth  will  exceed  their  potential  supply  in  the  near  future,  probably 
within  10  years. 


e.  Delta-Mendota  Canal  Service  Area.  -  This  service  area  includes 
about  238,800  acres  in  portions  of  San  Joaquin,  Stanislaus,  Merced, 
and  Fresno  Counties.  Imported  water  for  irrigation  is  largely 
Sacramento  River  water  imported  from  the  Delta  via  the  Delta-Mendota 
Canal.  Ground  water  varies  greatly  in  quality  and  usually  contains 
significant  concentrations  of  boron  and  sulfate. 


J-33 


APPENDIX  J 


REFERENCES  CITED 


(1)  Gillett-Harrison  &  Associates  and  Woodward-Clyde-Sherard  &  Associates, 
Report  on  Feasibility  Studies  of  Extensions  to  Irrigation  Facilities  for 

Browns  Valley  Irrigation  District,  1959. 

(2)  State  of  California,  Department  of  Water  Resources,  Delta  Alternative 
Study,  Status  -  October  1976,  October  1976. 

(3)  State  of  California,  Department  of  Water  Resources,  Draft  Environmental 
Impact  Report,  Peripheral  Canal  Project,  August  1974. 

(4)  U.S.  Bureau  of  Reclamation,  Browns  Valley  Irrigation  District  and  Corps 
of  Engineers  Marysville  Project,  December  1970. 

(5)  U.S.  Bureau  of  Reclamation,  Central  Valley  Project  Operations,  Total 
Water  Management  Study,  Working  Document  No.  4,  January  1975. 

(6)  U.S.  Bureau  of  Reclamation,  Interim  Water  Supply,  Working  Document 
No.  9,  Total  Water  Management  Study,  March  1976. 

(7)  U.S.  Department  of  Agriculture,  Economic  Research  Service,  Foreign 
Agricultural  Trade  of  the  United  States,  November  1975. 

(8)  U.S.  Department  of  Agriculture,  Economic  Research  Service,  Foreign 
Agricultural  Trade  of  the  United  States,  October  1975. 

(9)  U.S.  Department  of  Agriculture,  Economic  Research  Service,  Foreign 
Agricultural  Trade  of  the  United  States,  September  1975. 

(10)  Yuba  County  Grand  Jury  Final  Report,  1972. 

(11)  Yuba  County  Water  Agency,  Letter  dated  20  November  1975. 

(12)  Yuba  County  Water  Agency,  The  South  Yuba  Water  Development,  A 
Preliminary  Report,  January  1968. 

(13)  Yuba  County  Water  Agency,  Water  Resources  and  Needs,  CH2M  Hill,  July 
1976. 


J-34 


FIGURE 


FIGURE  J-2 


New  Bui  la rds 
Ba  r  Lake 


obTTnr  c 


BROWNS  VALLEY  IRRIGATION  DISTRICT 


MILLIONS  OF  ACRE-FEET  PER  YEAR 


SOURCE:  Delta  Alternative  Study. 

Status  -  October  1976. 
Californta  Department  of 
Water  Resources 


MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 


SWP-CVP  DELTA  EXPORT 
NEEDS  AND  CAPABILITIES 


CORPS  OF  engineers, 

P  repared :  L . G , I , 
Drawn :  L . n  .  K  . 


SACRAMEN  to,  cal  I  FORN  I  A 


Date:jANUARY  1977 


j-4 


FIGURE 


LEGEND 


Alternative  CVP  Service  Areas 

San  Falipa 
T7f  falia*  Sawth 


Dalta  Mandofo  Conol 
I  i  S«M»H*rn  Son  Joopwin  VpHay 
P  I  So n  lu  it  including  Waitploint 


MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 

ALTERNATIVE  IRRIGATION 
SERVICE  AREAS 
CENTRAL  VALLEY  PROJECT 


CORPS  OF  ENGINEERS,  SACRAMENTO,  CALIFORNIA 


Prepared:  B.R.F. 
Drawn:  L.K.K. 


Date: JANUARY  1977 


FIGURE 


J-5 


MARYSVILLE  LAKE 


YUBA  RIVER,  CALIFORNIA 
GENERAL  DESIGN  MEMORANDUM 
PHASE  I 


APPENDIX  K 

SOCIO-ECONOMIC  ANALYSIS 


APPENDIX  K  -  SOCIO-ECONOMIC  ANALYSIS 


Table  of  Contents 


Paragraph  Page 

SECTION  I  -  SOCIAL  AND  ECONOMIC  CONDITIONS 


1 

Introduction 

K-l 

a. 

Historical  background 

K-1 

b. 

Land  use 

K-2 

c. 

Property  values 

K-3 

2 

Human  resource s 

K-3 

a. 

Population 

K-4 

b. 

Population  characteristics 

K-7 

c. 

Households  and  housing 

K-11 

d. 

Racial  characteristics 

K-15 

e. 

Educational  characteristics 

K-15 

3 

Economic  setting 

K-19 

a. 

Labor  force  and  employment 

K-21 

b. 

Personal  Income 

K-24 

c . 

Commercial 

K-2  7 

d. 

Agriculture 

K-29 

e. 

Natural  resources 

K-32 

4 

Utilities  and  services 

K-34 

a. 

Transportation 

K-34 

b. 

Liquid  and  solid  waste 

K-35 

c. 

Electricity  and  telephone 

K-36 

d. 

Irrigation  ditches 

K-36 

e. 

Services 

K-3  7 

5 

Existing  flood  control  measures 

K-38 

a. 

Existing  flood  control  storage 

K-38 

b. 

Existing  flood  control  levees 

K-38 

c. 

Existing  nonstructural  measures 

K-38 

SECTION  II  -  DESCRIPTION  OF  THE  H.OOD  PLAIN 

6 

Description  of  flood  plain  area 

K-40 

7 

Reach  1 

K-41 

8 

Reach  2 

K-41 

9 

Reach  3 

K-41 

10 

Reach  A 

K-4  2 

11 

Reach  5 

K-4  2 

12 

Reach  6 

K-42 

K-1 


Table  of  Contents  (Cont’d) 


Paragraph 

Page 

13 

Reach  7 

K-43 

14 

Reach  8 

K-43 

15 

Reach  9 

K-43 

16 

Reach  10 

K-44 

17 

Reach  11 

K-44 

18 

Reach  12 

K-44 

19 

Reach  13 

K-45 

20 

Nondamaging  flows  and  levee  design  capacity 

SECTION  III  -  FUTURE  ECONOMIC  DEVELOPMENT 

K-45 

21 

Introduction 

K-48 

22 

Population 

K-48 

23 

Employment 

K-50 

24 

Personal  income 

K-51 

25 

Projected  land  use 

K-52 

26 

Housing 

K-54 

27 

Commercial 

K-55 

28 

Industrial  and  utilities 

K-56 

29 

Public  and  semipublic  facilities 

K-56 

30 

Agriculture 

K-57 

31 

Existing  and  projected  flood  plain  units 

K-58 

32 

Future  property  values 

K-59 

SECTION  IV 

-  FLOOD  DAMAGES  UNDER  EXISTING  (PREPROJECT)  CONDITIONS 

33 

General 

K-63 

34 

Flood  characteristics 

K-64 

35 

Recent  flood  damages 

K-65 

36 

Types  of  flood  damages 

K-66 

37 

Depth-damage  relationships 

K-68 

38 

Flow-frequency  relationships 

K-71 

39 

Flow-damage  relationships 

K-72 

40 

Damage-frequency  relationships 

K-77 

41 

Average  annual  damages 

SECTION  V  -  WATER  RESOURCES  PROBLEMS 

K-79 

42 

General 

K-80 

43 

Power 

K-80 

44 

Water  supply 

K-82 

45 

Flood  damage  reduction 

K-83 

46 

General  recreation 

K-83 

47 

Fish  and  wildlife  resources 

SECTION  VI  -  POSSIBLE  SOLUTIONS 

K-84 

48 

General 

K-85 

49 

Combination  bypass  and  raising  Englebright  Dam, 

Plan  A  ^ 

K-85 

K-ii 


Table  of  Contents  (ContM) 


Paragraph  Page 


50  Dam  at  Parks  Bar  site  (Yuba  River  only) , 

Plan  B  K-86 

51  Dams  at  Parks  Bar  and  Dry  Creek,  Plan  C  K-87 

SECTION  VII  -  IDENTIFICATION  OF  THE  NED  PLAN 

52  Criteria  K-88 

53  Description  of  the  NED  plan  K-88 

SECTION  VIII  -  IDENTIFICATION  OF  THE  EQ  PLAN 

5A  Criteria  K-91 

55  EQ  alternatives  K-91 

56  Selection  of  EQ  plan  K-92 

57  Description  of  the  EQ  plan  K-96 

SECTION  IX  -  THE  SELECTED  PLAN 

58  The  selected  plan  K-98 

59  Power  benefits  K-99 

a.  Main  powerplant  (staged  development)  K-99 

b.  1,350  MW  installation  K-102 

c.  2,250  MW  initial  installation  K-103 

d.  Afterbay  powerplant  K-104 

e.  Summary  of  power  benefits  K-105 

60  Irrigation  benefits  K-105 

a.  Direct  benefits  K-106 

b.  Indirect  benefits  K-108 

c.  Documentation  K-110 

d.  Basis  for  costs  used  in  USBR  formula  K-113 

e.  Irrigation  benefits  attributed  to  storage  K-114 

61  Flood  control  benefits  K-116 

a.  Preproject  conditions  K-116 

b.  Pre project  damages  K-120 

c.  Flood  control  accomplishments  K-122 

d.  Residual  damages  K-122 

e.  Inundation  reduction  benefits, 

**last  added**  analysis  K-124 

f.  Standard  project  flood  event  K-126 

g.  Reduction  in  floodproofing  costs  K-128 

h.  Location  and  intensification  benefits  K-129 

i.  Summary  of  flood  control  benefits, 

**last  added**  analysis  K-131 

j.  Alternative  system  analysis  K-131 

k.  Impact  on  Bear  River  K-137 


K-iii 


Table  of  Contents  (Cont’cl) 

Paragraph  Page 


62  Recreation  benefits  K-138 

a*  Recreation  needs  and  projected  project  use  K-138 

b*  Recreation  benefits  K-139 

63  Enhancement  of  fish  and  wildlife  R-139 

a.  Fisliery  enhancement  measures  K-139 

b.  Fishery  enhancement  benefits  K-140 

64  Area  redevelopment  K-141 

a*  Methodology  K-143 

b.  Benefits  K-144 

65  Summary  of  benefits  K-144 

66  Other  effects  of  project  K-145 

a*  Economic  effects  K-145 

b*  Effects  on  U.C.  Sierra  Foothill  Range 

Field  S  tat ion  K- 1 50 

c*  Social  effects  K-151 

d*  Schools  K-153 

e*  Transportation  relocations  K-154 

f.  Utility  relocations  K-155 

g.  Public  facilities  K-156 

h.  Cemeteries  K-156 

67  Project  costs  K-156 

a.  First  costs  K-156 

b*  Annual  costs  K-160 

68  Benefit  validation  K-164 

a*  Break-even  years  K-164 

b.  Internal  rate  of  return  K-164 

SECTION  X  -  SYSTbll  OF  ACCOUNTS 

69  System  of  Accounts  K-165 

SECTION  XI  -  COST  ALLOCATION  MID  REPAYMENT 

70  General  K-171 

71  Costs  and  charges  K-171 

a.  Nonallocable  costs  K-171 

b*  Construction  costs  K-173 

c.  Interest  during  construction  K-175 

d.  Operation  and  maintenance  costs  K-175 

e*  Major  replacements  K-176 

Average  annual  equivalent  costs  K-176 

72  Project  benefits  K-176 


K-  iv 


Table  of  Contents  (Cont*d) 


Paragraph 

Page 

73 

Alternative  projects 

R-177 

a.  Alternative  single-purpose  projects 

b.  Multiple-purpose  projects  with  one 

K-178 

function  removed 

R-180 

74 

Cost  allocation  analysis 

K-181 

75 

Repayment 

K-183 

a.  Power 

K-183 

b.  Irrigation  water  supply 

K-183 

c.  Recreation 

K-183 

d.  Flood  control 

K-184 

e.  Anadromous  fish  enhancement 

LIST  OF  TABLES 

K-184 

Table  1 

Cost  Allocation  -  Summary  of  Construction 

Expenditures 

K-185 

Table  2 

Cost  Allocation  -  Interest  During  Construction 

K-186 

Table  3 

Cost  Allocation  -  Summary  of  Annual  Operation  and 

Maintenance  and  Replacement  Costs 

K-187 

Table  4 

Cost  Allocation  -  Sunimary  of  Costs,  Charges 

and  Benefits 

K-188 

Table  5 

Cost  Allocation  -  Annual  Benefits,  Multiple- 

Purpose  Project 

K-189 

Table  6 

Cost  Allocation  -  Determination  of  Separable 

and  Residual  Costs 

K-1 90 

Table  7 

Cost  Allocation  -  Allocation  by  Separable 

Costs  -  Remaining  Benefits  Method 

K-191 

Table  8 

Cost  Allocation  -  Summary 

K-192 

References  cited 

LIST  OF  FIGURES 

K-193 

Figure  K-1 

Generalized  Existing  Land  Use,  Marysville- 
Yuba  City  Area 

Figure  K-2 

Flood  Damage  Reaches 

Figure  K-3 

County  Services 

Figure  K-4 

Break-even  Year-Und is counted  Annual  Benefits 

Figure  K-5 

Break-even  Year-Discounted  Annual  Benefits 

Figure  K-6 

Internal  Rate  of  Return 

K-v 


APPENDIX  K  -  SOCIO-ECONOMIC  ANALYSIS 


SECTION  I  -  SOCIAL  AND  ECONOMIC  CONDITICWS 


1.  Introduction.  - 


a.  Historical  background.  -  Probably  the  first  white  man  to  enter 
the  region  was  Gabriel  Moraga  In  1808.  There  was  very  little  activity  In 
the  Sacramento  Basin  for  the  next  40  years,  with  only  occasional  visits 
by  Hudson's  Bay  Company  trappers.  Settlement  did  not  begin  until  1841 
when  Captain  John  Sutter  established  a  stock  ranch  In  what  Is  now  the 
county  named  for  him.  In  1848,  gold  was  discovered  In  the  Yuba  River, 
and  mining  camps  and  "mushroom"  towns  sprang  up  overnight,  causing  the 
population  of  the  area  to  grow  rapidly.  Of  the  eight  elaborate  townsltes 
In  Yuba  County  laid  out  as  pioneer  land  speculations,  only  Marysville 
survived.  The  three  counties  of  the  flood  plain,  Yuba,  Sutter,  and  Butte 
Counties,  were  all  founded  In  1850  and  were  part  of  the  original  27 
counties  formed  at  the  time  California  became  a  state. 

The  major  urban  center  of  the  region  Is  In  Marysville  (Yuba  County) 
and  Yuba  City  (Sutter  County) .  These  cities  are  the  center  part  of  an 
urban  complex  separated  only  by  the  Feather  River.  The  combined  popu¬ 
lation  of  this  urban  complex  In  1970  was  about  39,000  which  compels  us  to 
recognize  It  as  a  metropolitan  area.  Marysville  Is  the  historical  trading 
center  of  the  region,  but  Is  bounded  by  levees  and  has  little  room  for 
expansion. 


K-1 


Land  use^  -  Land  use  in  the  three-county  area  and  the  flood 


plain  is  shown  in  the  following  tabulation.  Land  use  in  the  area  is 
typical  of  an  agricultural  region.  The  flood  plain  is  comparatively 
large,  encompassing  over  526  square  miles,  and  agriculture  accounts  for 
91  percent  of  that  area,  but  only  68  percent  in  the  three  counties.  The 
reason  for  the  difference  is  that  the  flood  plain  lies  in  the  valley 
where  there  are  no  forest  lands.  About  5.6  percent  of  the  flood  plain  is 
conservation  and  recreation  space  and  over  one  third  of  this  is  part  of 
the  Gray  Lodge  Waterfowl  Management  Area.  Beale  AFB  also  lies  on  the 
fringe  of  the  flood  plain.  There  is  relatively  very  little  industrial 
activity  except  for  trailer  manufacturing  and  agricultural  related  indus¬ 
tries  such  as  canneries,  elevators,  etc.  The  urban  flood  plain  acreage 
is  comprised  of  Marysville,  Yuba  City,  Linda,  Olivehurst,  Biggs,  Gridley, 
Live  Oak  and  a  portion  of  Oroville.  Existing  land  use  in  the  urban  area 
at  the  junction  of  the  Yuba  and  Feather  Rivers  is  shown  on  Figure  K-1. 


Yuba,  Sutter  and 

Butte  Counties  Flood  Plain 


Acres 

Dis tribution 

Acres 

Distribution 

Agriculture 

1,255,500 

67.9% 

305,950 

90.8% 

Forest 

426,200 

23.0% 

- 

- 

Conservation  and 

Recreation 

94,500 

5.1% 

19,000 

5.6% 

Urban  _1/ 

41,100 

2.2% 

10,600 

3.1% 

Industrial 

10,000 

0.6% 

1,450 

0.5% 

Beale  AFB 

23,000 

1.2% 

- 

- 

Total 

1,850,300 

100.0% 

337,000 

100.0% 

Source:  Estimated 

from  Yuba, 

Sutter  and  Butte 

County  General  Plans  and 

Annual  Crop  Reports; 

also  agriculture 

Includes 

some  dual  use  of 

conservation  and  recreation  land. 

\J  Urban  acres  include  the  categories  of  residential,  commerical  and 
public  facilities . 
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Property  values ♦  -  The  current  market  value  of  agricultural 


lands  and  urban  development  in  the  flood  plain,  excluding  roads  and  bridges, 
is  estimated  to  be  $1,564  billion.  About  50  percent  of  tlie  value  of  the 
flood  plain  is  contained  in  tlie  residential  and  mobile  home  structure 
and  contents  categories.  Another  large  category  is  agriculture  which 
accounts  for  about  20  percent  of  the  total  valuation.  The  remaining 
categories  are  commercial,  industrial  and  utilities,  and  public  and  semi¬ 
public  facilities. 

2.  Human  resources.  - 


The  area  immediately  surrounding  the  Marysville  Lake  project  site 
is  rural  agricultural,  with  scattered  residences  of  retired  persons  and 
second  homes.  The  closest  residential  area  is  Smartvllle,  an 
unincorporated  development  with  a  population  of  about  200,  located  along 
the  southern  project  boundary.  About  250  to  300  people  reside  within  a 
5-mile  radius  around  the  project,  in  the  small  comi^iunltles  of  Browns  Valley, 
Sicard  Flat,  and  the  adjacent  area.  Loma  Rica,  a  community  of  more 
than  300  people,  is  located  about  6  miles  northwest  of  the  project.  The 
"twin  cities"  of  Marysville  (Yuba  County)  and  Yuba  City  (Sutter  County) 
are  about  16  miles  west  of  the  main  dam  on  the  Yuba  River.  Marysville 
and  Yuba  City  are  the  county  seats  of  their  respective  counties  and  had  a 
combined  population  of  39,000,  Including  suburban  areas,  in  1970. 

Marysville  and  Yuba  City  are  service  centers  for  ranchers  and  residents 
of  Beale  AFB  located  about  12  miles  to  the  east.  Llnda-Ollvehurst ,  an 
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unincorporated  area  of  over  15,000  residents  4  miles  southeast  of 
Marysville,  has  recently  undergone  rapid  growth  related  to  Beale  AFB . 

A  major  portion  of  the  social  pattern  within  the  project  area  is 
associated  with  the  Marys ville-Yuba  City  urban  center  and  the  towns  of 
Smartville,  Browns  Valley,  and  Loma  Rica,  and  many  of  the  employment, 
educational,  and  social  activities  of  the  project  area  residents  are 
conducted  at  these  locations.  Many  residents  of  the  area  are  descendants 
of  gold  miners  and  have  relatives  and  friends  throughout  Yuba,  Sutter, 
and  Butte  Counties.  The  project  area  has  few  sources  of  emplo5rment,  other 
than  farming,  and  a  large  percentage  of  the  labor  force  commutes  to  work 
in  the  Marysville-Yuba  City  area.  There  are  no  churches  in  the  project 
area,  but  there  are  two  in  Smartville.  Children  in  the  project  area 
attend  elementary  schools  in  Smartville  (grades  K-8) ,  Browns  Valley 
(grades  5-8),  or  Loma  Rica  (grades  K-4)  and  high  school  in  Marysville. 

Population.  -  The  rapid  population  growth  rate  which  occurred 
in  California  over  the  past  six  decades  had  a  significant  impact  on 
population  growth  both  in  the  Sacramento  basin  and  in  Yuba,  Sutter,  and 
Butte  Counties.  As  shown  in  the  next  tabulation,  the  three-county 
population  increased  from  about  60,000  in  1930  to  almost  189,000  in  1970. 

This  is  a  215  percent  increase  during  a  40-year  period,  which  corresponds 
to  an  annual  compound  growth  rate  of  2.9  percent.  During  the  same  period, 
the  historical  growth  rate  for  California  was  slightly  higher,  at  3.2  percent 
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p^r  year,  ^/hen  cor^pnrtnp,  tlic  population  trends  of  rlio  individual 
counties,  Yuba  County  population  increased  31^  percent  for  t  lie  196C-197^> 
period,  a  much  greater  increase  than  the  three-county  average. 

HTSTOPICAT,  POPULATIOX 


(as  of  1 

Arril) 

;  lf>30  : 

1940 

:  1950 

;  1960 

:  1970 

Yuba  County 

11,331 

17,034 

24,420 

33,859 

44,736 

Sutter  County 

14,»S18 

13,680 

26,239 

33,380 

41,935 

Butte  County 

34,093 

42,840 

64,930 

82,030 

101,969 

Total 

60,042 

78,554 

115,589 

149,269 

188,640 

Source:  California  Statistical  Abstract. 


In  the  three-county  area,  as  well  as  in  California  and  the  I'nited 
States,  there  has  been  a  general  increase  in  urban  population,  as  shovai 
in  the  next  tabulation.  The  data  indicate  a  substantial  decrease  in 
non-farm  population  for  Yuba  and  Butte  Counties,  v^ith  only  a  slight 
decrease  for  Sutter  County.  The  largo  Yuba  County  decrease  is  tlie  result 
of  the  growtli  of  tlie  communities  of  Linda  and  Olivehurst. 


County 

:  Population 

:  Percent 

:  rural  non-farm 

:  Percent  : 

:  rural  farm  : 

Percent 

urban 

Yuba:  I960 

33,859 

32.4% 

7.0% 

60.6% 

1970 

44,736 

24.5% 

4.4% 

71.1% 

Sutter:  1960 

33,380 

37.8% 

18.2% 

44.0% 

1970 

41,935 

35.7% 

1  1 . 7% 

52.6% 

Butte:  I960 

82,030 

39.7% 

7.3% 

53.0% 

1970 

101,969 

31.5% 

4.8% 

63.7% 

California:  1960 

15,717,204 

11.5% 

2.  1% 

86.4% 

1970 

19,957,304 

7.9% 

1.2% 

90.9% 

Source:  Census  of 

Population , 

General  Social  and 

Hconomi c  Character i s  tics. 
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The  poptil on  of  urban  areas  in  the  Yuba-Feather  Rivers  flood 
plain  is  shown  in  the  next  tabulation.  The  latest  census  data  indicate 
the  population  of  the  cities  of  Marysville,  Y\iba  City,  Linda  and 
Olivehurst  is  39,170,  and  thp  population  of  Bi'^gs,  Cridley,  Live  Oak 
and  Oroville  is  1A,787.  (It  should  be  noted  that  only  about  one-fourth 
of  Oroville  is  in  the  flood  plain,  but  the  population  shown  is  for  the 
entire  city.)  The  6S  percent  growth  in  Olivehurst  during  the  1960-70 
period  resulted  prituarily  fron  expansion  at  Te.^je  AFB.  Currently  the 
population  of  the  flood  plain  is  esti'^ated  to  total  92,600,  or  about  40 
percent  the  three-county  population.  Approximate! y  21  percent  (19,600) 
of  the  population  in  the  flood  plain  is  rural,  while  the  remainder  (73,000) 
resides  in  either  the  ^^arysville-Yuba  City  urban  area  or  other  snail 
towns. 


Area  ; 

:  1950 

;  1960 

:  1970 

Marysville 

7,826 

9,553 

9,353 

Yuba  City 

7,861 

11,507 

13,986 

Linda 

N.A. 

6,129 

7,731 

01 i vehnrs t 

3,583 

4,835 

8,100 

Sub  totn 1 

19,275 

32,087 

39,170 

Bigg.^ 

7  60 

340 

1,115 

Cridley 

3,054 

3,343 

3,334 

Live  Oak 

1,770 

2,276 

2,602 

Orovill e 

5,387 

6,115 

7,536 

Sub  total 

10,971 

12,574 

14,787 

Total 

30,246 

44,661 

53,957 

Source:  Census  o^  Population,  Crneral  Population  Characteristics;  1950 

and  1960  Biggs  population  figures  derived  from.  Butte  County  Ceneral  Plan 


1973. 
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^opul^tion  characteristic?^*  -  The  generpl  ponulatic^n 


characteristics  of  the  study  area  are  similar  to  those  of  the  State,  as 
shown  in  the  n^xt  tabulation.  The  ap.e  distribution  of  the  population 
reflects  a  sli;3htly  greater  percent  of  persons  6*)  and  older  in  the  Yuba, 


Sutter  and  Kutte  roi.mties  area  tlinn  for  the  State  as  a  whole 
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Population  characteristics  of  Marysville,  Yuba  City,  Linda,  and 
Olivehurst  are  shown  in  the  next  tabulation.  Many  older  and  retired 
persons  live  in  the  Marysvllle-Yuba  City  general  area,  thus  giving  rise 
to  a  higher  proportion  of  the  aged,  and  local  planners  expect  this  trend 
to  continue.  Approximately  half  of  the  residents  of  Linda  and  Olivehurst 
are  military  personnel  at  Beale  AFB  and  their  families,  and  Linda  and 
Olivehurst  have  relatively  few  persons  65  and  older. 

The  communities  of  Linda  and  Olivehurst  have  many  of  the 
characteristics  of  a  low  income  area,  with  large  average  household  size, 
high  unemployment  rates,  and  a  low  level  of  education.  The  primary 
sectors  of  civilian  emplo3nnent  are  those  of  construction  and  manufacturing. 
In  Marysville-Yuba  City  the  proportion  of  white  collar  employment  Is  much 
higher  than  in  Linda  and  Olivehurst,  with  the  primary  industries  being 
wholesale  and  retail  trade,  public  administration  and  professional 
services. 
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Population  Charac teris tics 


Characteristics 

'iarysvi  lie 

Yuba  City 

Linda 

Olivehurst 

Total 

Population 

Number 

9,353 

13,986 

7,731 

8,100 

39,170 

Percent  increase  (for  1960-70) 

2  2% 

26% 

67% 

33::; 

Age  distribution 

Under  20 

34 

36% 

42% 

46% 

397 

20-64 

54? 

54% 

52% 

48% 

>2% 

65  or  older 

12T^ 

10% 

6^' 

6% 

9% 

21  vrs  ^  over 

6  5:^ 

62% 

51/.: 

49% 

58% 

''edian  school  vrs.  completed 

(25  vrs.  &  older) 

12.4 

12.3 

11.7 

10.5 

11.8 

Households 

Number 

3,384 

4,971 

2,436 

2,284 

13,073 

Percent  increase  (for  1960-70) 

4% 

35% 

36% 

70% 

39% 

Percent  poo.  in  households 

982. 

99% 

98" 

99% 

99% 

Persons  per  household 

2.71 

2.79 

3.1  1 

3.52 

2.96 

Household  relationship 

Head  of  household 

372 

36% 

32% 

287o 

34% 

Nife  of  head 

23% 

24% 

2  3/ 

22% 

2  3% 

Other  relative  of  head 

38% 

38% 

4  37 

49% 

41, 

Nonrelative  of  head 

2^/ 

2% 

17. 

Lo 

2% 

No n -wo r k e r / wo r k e rJy 

189 

140 

167 

52 

548 

Percent  of  total  population 

2% 

1% 

n .  / 

1 

1  % 

Employment 

Non-worker /worker!.' 

1 .  39 

1  .  36 

1.71 

2.69 

1  .68 

Percent  In  mfg.  industry 

6% 

8% 

14% 

16% 

10% 

Percent  In  wli Ite-co  1  lar  occun.^/ 

N.A. 

36% 

N.A. 

A . 

N.A, 

Income 

^tedlan  for  families 

58,746 

$8,877 

55,965 

S6,61  1 

- 

Per  capita  Income  of  persons 

53,188 

$  3 , 1  39 

52,153 

«:i  ,061 

52.714 

Median  for  families  and  unrelated 

ind Ivlduals 

$6,379 

$7,620 

$2,711 

$2,392 

- 

.‘Source:  Derived  from  1^70  Census  of  Population,  General  Population  Characteristics, 

'General  Social  and  Kconomlc  Characteristics  for  California,  and  California 
Statistical  Abstract. 

1/  Ratio  of  persons  not  in  the  labor  force  (including;  children  under  16)  to  labor 
force . 

Professional,  managerial  (excent  farm),  clerical,  and  sales. 

''I. A,  -  Not  available. 
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c.  Households  and  housing,  -  The  population  growth  trend  in  the 


three-county  area  is  reflected  in  growth  of  households,  l.e.,  family 
units.  Between  the  years  1950  and  1970,  households  in  California 
increased  from  3.3  million  to  6.57  million,  at  an  average  rate  of  3.5 
percent  per  year.  Forces  affecting  growth  throughout  the  State  also  had 
an  impact  on  the  three-county  area,  with  the  number  of  households  in  the 
local  area  increasing  since  1960  at  nearly  the  same  rate  as  the  State  as 
a  whole. 

Strongly  correlated  to  the  number  of  households  is  the  number  of 
housing  units.  (A  household  is  a  family  unit;  a  housing  unit  is  a 
physical  structure.)  The  same  trends  perceived  for  households  also  hold 
true  for  housing  units.  The  Increase  in  housing  units  in  Marysville 
between  1960  and  1970  was  4.4  percent,  as  shown  in  the  next  tabulation, 
about  the  same  as  the  Increase  in  households  for  the  same  period. 
However,  in  the  1960-70  period  the  population  in  Marysville  declined  2.1 
percent,  in  contrast  to  the  4.4  percent  Increase  in  number  of  housing 
units,  with  the  number  of  persons  per  housing  unit  decreasing  from  2.79 
in  1960  to  2.62  in  1970.  This  trend  is  in  agreement  x<d.th  that  of  the 
Sacramento  Basin,  the  State  and  the  nation.  Consequently,  even  if  a 
population  is  static  or  increasing  slowly,  the  associated  damageable 
property  (housing  units  and  their  contents)  will  Increase  at  a  greater 
rate  if  there  is  a  declining  trend  in  the  nunier  of  persons  per  housing 
unit. 
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1950 


106C 


1970 


Cali forn  f  a 

nousinp  units 

3,5''>0,6<'^0 

5,465,070 

6, ‘>9  6, 9^0 

Pers. /unit 

2.95 

2.80 

2.85 

Yuba  Count}' 

Ileus inp  units 

7, -3  0  2 

11,113 

14,202 

^^ers,  /unit 

3 . 09 

3.05 

3.15 

Sut  ter 

Houslnp  units 

11,077 

14,102 

County 

Pers. /uni t 

3.11 

3.01 

2.97 

Butte 

Housinp  units 

21 ,5or, 

31,4q4 

38,110 

County 

^ers . /unit 

2.99 

2.00 

2.63 

'Ma ry Rvi  lie 

MMou.q  Ln'^  nr*  1  ^  s 

2,594 

3,42  5 

3,376 

Pers , /uni t 

3.02 

2.70 

:’.62 

YTi]>a  City 

'^ousinp  units 

2,743 

3,96.3 

5,256 

Per s . / an  i  t 

2 .  r.r. 

2.90 

2.66 

Source:  CensiiR  oO  HnuRinr,  Oenoral  llousirs  ';  f  linracteris ti rs . 


value  distrilvttion  ovmer  and  renter  occupiPtl  houRin^  tr 
Rhovm  In  the  next  tannlnt  ion,  together  vti  th  latn  on  varanc}"  rateR.  Oata 
on  nedian  value  indicate  the  value  of  housin;^  in  Linda-01  ivehurRt  is 
substantially  lesR  than  in  ' larysvillc-Yuba  Oit}',  and  the  Linda-oi ivehurs t 
area  has  very  fov;  ho’^es  valued  above  520,000,  The  nedian  rent  for  renter 
occupied  housing  ranpes  fron  $79  in  01 ivchurst  to  590  in  Yuba  City. 

The  rental  vacancy  rate  for  California  is  5.^  percent  and  5.2 
percent  for  Sutter  County,  as  coni^ared  to  ^i.9  percent  for  Yuba  City,  and 
this  latter  rate  ropreRpntR  a  tiphte>"  narket  than  in  the  rest  of  the 
area.  The  rental  vacancy  rate  in  ‘Marysville  is  alipned  vji  th  the  low 
income  Linda-Oli vehurst  area  due  to  the  physical  aspects  of  'Marysville. 
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Mnrysville  is  dn  older,  more  developed,  mature  city  and  is  built  up  to  a 
higher  degree.  Growth  in  the  city  is  now  confined  by  the  levees  that 
surround  it.  Apparently  new  growth  is  taking  place  elsewhere,  as 
evidenced  in  Yuba  City  by  higher  rental  retes,  a  greater  number  o^ 
housing  units,  anr^  a  faster  rate  of  growth  retail  sales. 
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ligUSING  CHARACTERISTICS  AND 
VALUE  OF  HOUSING  UNITS,  1970 


:  Linda  : 

Olivehurst 

:  Marysville 

:  Yuba  City 

(Owner  Occupied)^/ 

Less  than  $9,999 

34% 

42% 

7% 

13% 

$10,000  to  $14,999 

36% 

34% 

32% 

29% 

$15,000  to  $19,999 

22% 

20% 

34% 

31% 

$20,000  or  more 

8% 

4% 

27% 

27% 

Total  number 

(863) 

(1,209) 

(1,594) 

(2,382) 

Median  value 

$12,200 

$11,100 

$16,500 

$16,200 

Contract  Rent,  1970 

(Renter 

Occupied) 2/ 

Less  than  $59 

11% 

18% 

17% 

10% 

$60  to  $79 

26% 

32% 

27% 

21% 

$80  to  $99 

25% 

20% 

23% 

20% 

$100  or  more 

35% 

25% 

31% 

47% 

No  cash  rent 

3% 

5% 

2% 

2% 

Total  number 

(1.327) 

(821) 

(1,668) 

(2,408) 

Median  rent 

$88 

$79 

$83 

$98 

V^acancy 

Rates,  1970 

Home  owner 

vacancy  rate 

0.8% 

4.8% 

1.3% 

1.5% 

Rental 

vacancy  rate 

15.2% 

10.7% 

8.4% 

4.9% 

Counties 

: 

Yuba  : 

Sutter  : 

Butte  : 

California 

Home  owner 

vacancy  rate 

2.1% 

1.1% 

2.0% 

1.4% 

Rental 

vacancy  rcate 

8.7% 

5.2% 

8.4% 

5.6% 

Source:  Census  of 

Housing. 

Limited  to  one- 

-family  homes  on 

less  than  10 

acres  and  no 

business  on 

property. 

Excludes  one-family  homes  on  10  acres  or  more. 
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d.  Racial  characteristics ♦  -  In  1970  Yuba  City  had  the  highest 


percentage  of  whites  (95.6  percent),  and  Marysville  had  the  highest 
percentage  of  Aslan  Americans  (4.6  percent)  In  the  four  city  urban 
complex. 


Marysville: 

Yuba  City 

•  • 

•  • 

:  Linda  : 

Ollvehurst 

•  • 

•  • 

:  Total: 

3- County 
Total 

Total  Population 

9,353 

13,986 

7,731 

8,100 

39,170 

188,640 

Whites 

88.  IZ 

95.6% 

90.5% 

94.2% 

92.5% 

94.8% 

Blacks 

5.0Z 

0.6% 

4.7% 

4.0% 

3.1% 

2.1% 

Amerlcein  Indian 

0.6% 

0.5% 

0.3% 

0.4% 

0.5% 

0.7% 

Aslan  American 

4.6% 

1.6% 

1.0% 

0.6% 

2.0% 

1.2% 

All  Others 

1.6% 

1.8% 

3.5% 

0.8% 

1.9% 

1.2% 

Source:  Census  of  Population,  General  Population  Characteristics. 


In  the  total  flood  plain  area,  about  8  percent  of  the  population 
speak  Spanish  or  Is  of  Spanish  surname. 


e.  Educational  characteristics.  -  Information  follows  on  relative 


educational  levels  for  the  four  cities  and  the  Yuba-Sutter-Butte  Counties 


area  as  of  1970.  The  median  level  of  education  Is  slightly  below  the 
California  State  median  of  12.4  years. 


Education 
(Highest  Level) 

:  Marysville  : 

Yuba  City 

:  Linda  : 

Ollvehurst  : 

3-County  Total 

Total,  25  years 
and  older 

5,299 

7,401 

3,332 

3,725 

100,702 

No  school  years 
completed 

1.3% 

0.9% 

2.2% 

1.0% 

1.1% 

Elementary 

19.7% 

19.2% 

27.7% 

38.5% 

22.7% 

High  School 

48.5% 

53.8% 

55.0% 

48.3% 

51.0% 

College 

30.5% 

26.1% 

15.1% 

12.2% 

25.2% 

Median 

12.4  yrs. 

12.3  yrs. 

11.7  yrs 

.  10.5  yrs. 

12.2  yrs. 

Source:  Census  of  Population,  General  Social  and  Economic  Characteristics. 
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Historical  data  on  school  enrollments  in  the  study  area  are  shown 
in  the  next  tabulation.  An  examination  of  demographic  factors  and  the 
consequent  implications  for  school  enrollments  are  key  elements  in 
understanding  the  historical  and  future  course  of  school  enrollments. 
Recently,  there  has  been  a  decline  in  school  enrollments  nationally  due 
to  a  decrease  in  the  fertility  rate,  even  though  population  has  been 
increasing.  Statistics  for  California  reveal  a  similar  trend,  as  do  the 
statistics  for  ^uba  and  Sutter  Counties.  For  Yuba  City  Unified  School 
District,  kindergarten  through  eighth  grade  (K-8)  enrollment  has 
decreased  343  since  1968,  while  high  school  enrollment  increased  by  239 
in  the  same  period,  giving  a  decline  in  total  enrollment  of  104.  This 
decline,  except  for  one  year,  has  been  steady.  On  the  other  hand,  total 
enrollment  for  ^larysville  Joint  Unified  School  District  has  been  erratic 
since  1967  due  to  construction  of  New  Bullards  Bar  Dam  and  unstable 
economic  conditions.  The  K-5  grades  show  decreases  for  three  years,  an 
increase  for  one  year  vrlth  one  year  essentially  stable,  while  high  school 
grades  show  an  increase  for  four  of  five  years.  Total  enrollment  since 
1967  has  Increased  only  slightly. 
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Marysville  Joint  Unified  School  District 


Year 

• 

• 

:  K-5 

X 

:  Change 

•  • 

•  • 

:  6-8  : 

X 

Change 

•  • 

•  • 

:  9-12  : 

X 

Change 

•  • 

•  • 

:  Total  : 

X 

Change 

1967 

4616 

1958 

. 

2132 

. 

8706 

. 

1968 

4718 

2.4 

1999 

1.7 

2180 

2.3 

8897 

2.2 

1969 

4447 

-5.7 

1929 

-3.6 

2188 

0.4 

8564 

-3.8 

1970 

4453 

0.1 

2023 

4.9 

2281 

4.3 

8757 

2.3 

1971 

4317 

-3.1 

2039 

0.8 

2266 

-0.7 

8622 

-1.5 

1972 

4295 

-0.5 

2105 

3.2 

2314 

2.1 

8714 

1.1 

Yuba  City  Unified 

School 

District 

: 

:  X  : 

% 

•  • 

•  • 

X 

Year  : 

K-8 

:  Change  : 

9-12  : 

Change 

:  Total  : 

Change 

1966 

5455 

2213 

_ 

7668 

1967 

5464 

0.2 

2264 

2.3 

7728 

0.8 

1968 

5639 

3.2 

2256 

-0.4 

7895 

2.2 

1969 

5501 

-2.4 

2351 

4.2 

7852 

-0.5 

1970 

5495 

-0.1 

2391 

1.7 

7886 

0.4 

1971 

5394 

-1.8 

2449 

2.4 

7843 

-0.5 

1972 

5296 

-1.8 

2495 

1.9 

7791 

-0.7 

Source:  Master  Plan  Study  for  Yuba  City  Unified  School  District,  June  4, 


1973;  Marysville  Joint  Unified  School  District  Facilities  Plan, 
1972-82. 


At  present,  crowding  Is  not  generally  a  problem  In  grades  K-8  In  the 
Yuba  City  Unified  School  District,  but  Is  of  major  concern  In  the  high 
school.  The  Marysville  Joint  Unified  School  District  presents  a 
different  picture.  Systems  Planning  Corp.  has  recommended  that  Rose  Bar 
and  Brophy  sites  be  completely  abandoned  while,  by  law,  numerous  other 
schools  have  buildings  which  must  be  abandoned  soon.  Overcrowding  Is 
evident  In  several  schools,  namely  Ella,  Yuba  Gardens,  Marysville  High 
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School,  and  Ellis  Hij^h  School  with  potential  overcrowding,  in  the  future  at 
McKenney,  Olivehurst,  and  Cedar  Lane,  The  foothills  area  schools  (six  in 
total)  are  the  only  schools  expected  to  experience  an  increase  in  future 
enrollments. 

The  Marysville  School  nistrict  laj>s  behind  other  districts  in  the 
area  in  both  educational  techniques  and  facilities  due  to  lack  of 
conmunity  support,  as  evidenced  by  past  failures  of  bond  and  tax 
elections.  Tn  the  past,  the  expansion  of  Beale  AFB  has  increased 
enrollments,  and  Federal  money  has  been  provided  to  the  district  to 
compensate  for  this  impact.  This  money  has  cone  for  business  machines, 
science  apparatus,  and  other  modern  equipment.  This  source  of  funds  will 
remain  stable  in  the  future  or  possibly  decrease  if  the  Base  housin^^ 
policy  allows  more  families  to  move  onto  the  Base,  out  of  the  district. 
Thus,  the  district  would  seen  to  have  a  continuing  problem  in  financing 
new  construction  and  in  providing  the  proper  educational  atmosphere. 
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3. 


Economic  settings  ^ 


The  economy  of  the  Sacramento  region  has  changed  dramatically 
during  the  past  40  years  from  one  based  on  agriculture  to  one  relying  on 
Industry,  government  services,  and  military  bases  as  well  as  agriculture. 
It  Is  expected  that  the  region's  economic  base  will  continue  to  shift  Its 
dependence  from  the  local  components  (mining,  manufacturing,  and 
agriculture)  to  the  govemment-dlrected  components  of  government 
employment  and  transfer  payments .(4) 

Historically,  Yuba  County  has  been  dominated  by  trade  and  service 
activities  concentrated  In  Marysville.  However,  since  the  early  1960 's, 
Beale  AFB  has  become  the  dominant  generator  of  personal  Income, 
accounting  for  more  than  25  percent  of  the  county's  Income. (4)  The 
Sacramento  Regional  Area  Planning  Cotnnlsslon  expects  that  during  the  next 
30  years  Yuba  County's  economic  growth  rates  will  be  lower  than  those  of 
the  rest  of  the  region.  Agriculture  and  mining,  as  well  as  emplo3nnent  at 
Beale  AFB,  are  expected  to  be  relatively  stable.  The  primary  stimulus 
for  additional  economic  growth  Is  expected  in  manufacturing,  expanding 
recreational  facilities,  and  retirement  complexes. (4)  The  county  has 
the  fifth  highest  percentage  of  families  (15  percent)  with  Incomes  below 
the  poverty  level  In  the  State. (1)  Public  assistance  accounts  for  64 
percent  of  the  Yuba  County  budget. (7)  Yuba  County's  total  assessed 
valuation  Is  $99,812,064  for  fiscal  year  1976.  Yuba  County's  total 

NOTE:  Numbers  In  parentheses  refer  to  references  cited  at  the  end  of  this 
Appendix. 
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assessed  valuation  for  fiscal  year  1974  was  $83,027,000,  the  thirteenth 
lowest  of  California's  58  counties.  In  fiscal  year  1972,  the  tax  rate  of 
$4.71  per  $100  assessed  valuation  for  county  services  was  the  highest  In 
the  State.  The  tax  rate  has  dropped,  to  $3.85  per  $100  assessed 
valuation  for  fiscal  year  1976. 

Beale  AFB  contributes  directly  to  the  local  economic  strength  as 
nearly  37  percent  of  the  total  Yuba  County  population  are  base  personnel 
(military  and  civilian)  and  their  dependents.  More  than  one-half  of  the 
base-supported  population  of  about  17,000  persons  (families  and  singles) 
live  off  the  base,  occupying  over  2,500  dwelling  units  or  about  20  percent 

of  the  total  units  In  Yuba  County.  The  true  effect  of  the  base  Is  locally 

felt  by  Its  annual  payroll  of  $41  million  In  1967  which  was  nearly  as  large 
as  the  1965  total  salaries  and  wages  In  Yuba  County  as  reported  on  Income 
tax  returns. 

Sutter  County  Is  primarily  an  agricultural  county  with  11.7  percent 
of  the  county  In  rural  farms,  which  Is  nearly  10  times  the  average  for 
the  State  of  California.  However,  professional  and  related  services  and 
trade  Industries  are  the  two  areas  employing  the  greatest  number  of 
people,  and  agriculture,  forestry,  and  fisheries  Is  the  third  highest 
area.  It  Is  expected  that  land  on  the  fringes  of  Yuba  City  and  Live  Oak, 

which  contain  some  of  the  best  soils  In  Sutter  County,  will  remain  In 

their  present  state  as  productive  orchards  and  valuable  agricultural  crop 
areas.  For  fiscal  year  1976,  Sutter  County's  total  assessed  valuation  Is 
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$189,894,930,  and  the  tax  rate  is  ^^2.75  per  $100  assessed  valuation  for 
county  services.  Sutter  County’s  total  assessed  valuation  is 
twenty-first  from  the  lowest  of  California’s  58  counties.  Sutter 
County’s  tax  rate  is  lower  than  the  State  counties’  average  of  $2.89,  and 
Yuba  County’s  is  considerably  higher  than  the  average. (5) 

The  urban  center  in  the  vicinity  of  the  Marysville  Lake  project  is 
the  Marysville-Yuba  City  area,  a  commercial  and  urban  complex  separated 
by  the  Feather  River.  Marysville  is  located  at  the  junction  of  the 
Feather  and  Yuba  Rivers  and  is  bounded,  by  levees  on  all  sides,  leaving 
little  room  for  expansion.  Consequently,  much  of  the  new  growth,  both  in 
population  and  in  commercial  activity,  is  taking  place  on  the  other 
(western)  side  of  the  Feather  River  in  Yuba  City. 

a.  Labor  force  and  emplo3rTnent .  -  In  the  period  1960-1970  there  was 
a  modest  increase  in  civilian  employment  in  the  area.  Beale  AFB  is  the 
largest  single  employer  in  the  area,  with  a  current  labor  force  of  about 
6,600  employees,  of  whom  600  are  civilian.  Data  on  employraent  status  and 
on  employment  by  industry  division  for  Yuba,  Sutter,  and  Butte  Counties 
in  1970  are  presented  in  the  following  tabulation.  The  services  and 
trade  industries  account  for  the  greatest  number  of  employed. 
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Yuba  :  Sutter  :  Butte:  Total 


Employment  Status 


Total  labor  force 
Civilian  labor  force 
Civilian  employment 
Percent  unemployedi-/ 

Industry  Division  of  the  Employed 

Agriculture,  forestry  and 
fisheries 
Construction 
Manufacturing 
Transportation 

Communications,  utilities,  and 
sanitary  services 
Wholesale  and  retail  trade 
Finance,  insurance,  business  and 
repair  services 

Professional  and  related  services 
Public  administration 
Other  industries  (mining) 


15,923 

16,039 

35,258 

67,220 

11,122 

15,519 

35,199 

61,840 

10,000 

14,201 

31,737 

55,939 

10.1% 

8.5% 

9.8% 

9.5% 

1,132 

2,681 

2,899 

6,712 

930 

1,247 

1,892 

4,069 

1,058 

1,064 

3,053 

5,175 

244 

482 

715 

1,441 

248 

631 

1,522 

2,601 

2,146 

2,959 

7,681 

12,786 

662 

941 

2,336 

3,939 

2,514 

3,295 

10,034 

15,843 

842 

886 

1,523 

3,251 

25 

15 

82 

122 

Source:  Census  of  Population,  General  Social  and  Economic  Characteristics 

1/  Percent  of  civilian  labor  force. 


The  next  tabulation  presents  data  on  employment  and  industry 
division  of  civilian  employment  for  the  urban  areas.  The  data  indicate 
that  unemployment  rates  for  Linda  and  Olivehurst  are  very  high. 
Historically,  the  unemployment  rates  in  Linda  and  Olivehurst  have 
exceeded  those  of  the  Marysville  urban  area,  and  at  present  it  is  evident 
that  the  two  communities  lack  sufficient  employment  opportunities  to 
materially  reduce  the  existing  high  levels.  Median  family  income  in  Yuba 
County  in  1970  was  $7,167,  one  of  the  lowest  in  the  State. 
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:Marysville: 

Yuba  City 

iLinda: 

Olivehurst 

:  Total 

Employment  Status 

Total  labor  force 

3,811 

5,865 

2,729 

2,192 

14,597 

Civilian  labor  force 

3,551 

5,465 

2,026 

1,803 

12,845 

Civilian  employment 

3,339 

4,910 

1,722 

1,597 

11,568 

Percent  unemployeclL^ 

6.0% 

10.2% 

15.0% 

11.4% 

10.0% 

Industry  Division  of 
the  Employed 


Construction 

278 

439 

188 

194 

1,099 

Manufacturing 

203 

298 

238 

251 

1,090 

Transportation 

49 

145 

36 

56 

285 

Communications , 
utilities,  and 

sanitary  services 

184 

209 

36 

67 

496 

\^olesale  and  retail 

trade 

830 

1,248 

381 

326 

2,785 

Finance ,  insurance , 
business  and 

repair  services 

237 

376 

160 

70 

843 

Professional  and 

related  services 

776 

1,104 

282 

219 

2,381 

Public  administration 

334 

392 

136 

158 

1 ,020 

Other  industries 

448 

599 

266 

256 

1,569 

Source;  Census  of  Population,  Ceneral  Social  and  Econoinic  Characteristics. 
1/  Percent  of  civilian  labor  force. 


The  next  tabulation  presents  information  on  the  percent  of 
population  employed  outside  the  county  of  residence.  The  data  indicate 
that  over  40  percent  of  the  employed  people  living  in  Yuba  City  work 
outside  their  countv,  implying  that  they  work  primarily  in  the  Marysville 
area  of  Yuba  County.  This  percentage  is  more  than  four  times  greater 
than  that  of  California  and  is  exceeded  only  by  such  areas  as  Daly  City. 
The  high  percent  of  movement  across  county  lines  for  Yuba  City  also 
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applies  to  Sutter  County,  where  over  one^thlrd  of  the  employed  population 
works  outside  of  the  county.  This  movement  occurs  to  a  {greatly 
diminished  depree  in  Yuba  County,  with  16.2  percent  of  the  labor  force 
traveling  to  a  different  county  for  employinent.  A  maior  cause  for  persons 
in  Yuba  City  and  Sutter  County  crossing  county  lines  for  employment  is 
Beale  AFB. 


: 

Sutter 

:  Yuba  : 

Yuba 

:  Butte 

: 

Year  : 

County 

City  : 

County 

:  County 

:  California 

I960 

31.9 

42.7 

13.4 

6.4 

7.3 

1970 

36. 1 

43.3 

16.2 

7.3 

10.5 

Source:  Census  of  Population,  General  Social  and  Economic 


Characteristics . 

b.  Personal  income.  --  A  historical  accounting  of  total  personal 
income  is  presented  in  the  next  tabulation.  The  data  indicate  that  total 
income  for  the  three-countv  area  has  increased  substantially,  from  $190.3 
million  in  1950  to  $728.2  million  in  1971.  Adiusting  these  numbers  to  a 
comparable  base  (1967  dollars),  the  rate  of  Increase  is  3.9  percent  per 
year. 


County :  1950  :  1960  :  1970  :  1971 


Yuba 

Sutter 

Butte 

Total 


$  43.3  $  92.9 

53.3  82.8 

93.7  172.9 

$190.3  $348.6 


$193.4  $206.4 

143.3  160.5 

320.4  361.3 

$657.  1  $728.2 


Source:  California  Statistical  Abstract. 
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Total  personal  income  in  1970  by  major  sources  for  the  three 


counties  is  listed  in  the  next  tabulation  in  millions. 


Source 

:  Yuba  : 

County 

Sutter  : 

♦ 

• 

Butte 

3-County 

Total 

Percent 
Distribution 
of  3-County 

Total 

Wages  and  salaries 

$135.9 

$  68.8 

$156.2 

$360.9 

54.9% 

Other  labor  income 

3.6 

2.8 

7.3 

13.8 

2.1% 

Proprietor  *  s  Income 

15.2 

37.8 

44.2 

97.2 

14.8% 

Property  income 

14.2 

17.2 

49.7 

81.1 

12.3% 

Transfer  payments 

24.6 

16.6 

63.0 

104.2 

15.9% 

Total 

.5193.4 

$143.3 

$320.4 

$657.1 

100.0% 

Source:  California  Statistical  Abstract. 


Per  capita  income,  shown  in  the  next  tabulation,  has  also  increased 
over  the  1950-1970  period,  but  has  not  kept  pace  with  that  of  the  State. 
In  constant  dollars,  per  capita  income  for  the  three  counties  has  always 
been  below  the  average  for  the  State,  partially  due  to  ap^ricultural 
activity.  Per  capita  income  for  those  living  and  working  in  rural 
America  has  always  been  below  that  of  their  urban  counterparts.  The 
compound  growth  rates  for  1950-1970  are  near  that  of  California,  except 
for  Sutter  County;  here  again,  Sutter  County  is  the  most  agriculturally 
active. 
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PER  CAPITA  INCOME  (In  constant  1967  dollars) 


Year  : 

Yuba  : 

Sutter 

:  Butte 

:  California 

1950 

$2,A59 

$2,817 

$2,002 

$2,571 

1960 

$3,09A 

$2,796 

$2,377 

$3,081 

1970 

$3,718 

$2,938 

$2,702 

$3,827 

Compound  growth  rate  for 

1950-1970 

2.0% 

0.2% 

l.A% 

2.0% 

Source:  California 

Statistical 

Abstract . 

A  major  indicator  of  the 

prosperity 

of  an  area 

is  the  family  income 

dist  ribution ,  shown 

in  the  next 

tabulation 

for  1969. 

The  proportion  of 

families  having  an  income  below  $10,000  is  approximately  55  percent  in 
Sutter  County  and  70  percent  in  Yuba  County,  as  compared  to  45  percent 
for  the  State.  The  disparity  between  urban  areas  is  even  wider.  In 
Marysville-Yuba  City  about  55  percent  of  the  families  earn  below  $10,000, 
while  in  Linda-Olivehurst  about  80  percent  earn  below  $10,000.  The 
percentage  of  families  with  income  less  than  poverty  level  is  about  the 
same  in  Yuba  City  as  in  California  as  a  whole;  however,  the  Linda-Olivehurst 
area  has  an  average  of  18.7  percent  of  all  families  below  the  poverty 
income  level,  due  primarily  to  large  numbers  of  welfare  recipients  living 
there . 
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:  Linda  : 

Olivehurst 

:  Marysville  : 

Yuba  City 

All  families 

2,006 

2,034 

2,438 

3,851 

Less  than  $1,999 

8% 

1°' 

9% 

4% 

$2,000  to  $A,999 

32% 

27% 

17% 

19% 

$5,000  to  $7,999 

28% 

28% 

18% 

20% 

$8,000  to  $9,999 

13% 

17% 

11% 

14% 

$10,000  to  $14,999 

12% 

15% 

25% 

26% 

$15,000  to  $49,000 

7% 

6% 

20% 

17% 

$50,000  or  more 

- 

1/ 

1/ 

U 

Income  less  than 

poverty  level 

18.9% 

18.5% 

14.2% 

7.7% 

1/  Less  than  1%* 

:  Yuba  : 

Sutter 

:  Butte  : 

Total  : 

California 

All  families 

10,896 

11,020 

26,398 

48,314 

5,001,255 

Less  than  $1,999 

7.5% 

4.5% 

6.7% 

6.4% 

4.6% 

$2,000  to  $4,999 

21.4% 

17.2% 

22.6% 

21.2% 

12.3% 

$5,000  to  $7,999 

28.6% 

19.7% 

20.6% 

22.2% 

16.0% 

$8,000  to  $9,999 

12.7% 

13.2% 

12.8% 

12.8% 

12.5% 

$10,000  to  $14,999 

18.3% 

25.4% 

22.5% 

22.2% 

28.0% 

$15,000  to  $49,000 

11.4% 

19.3% 

14.5% 

14.9% 

25.7% 

$50,000  or  more 

Income  less  than 

0.1% 

0.7% 

0.3% 

0.3% 

0.9% 

poverty  level 

15.1% 

9.0% 

12.1% 

12.1% 

• 

CO 

Source:  CerivSus  of  Population,  General  Social  and  Economic  Characteristics* 


c.  Commercial*  -  Data  on  retail  sales  is  presented  in  the  next 
tabulation*  For  years,  Marysville  has  been  the  commercial  and  historical 
trading  center;  however,  it  appears  that  Marysville  is  losing  its 
position  as  the  huh  of  commercial  activity,  partially  due  to  the  fact 
that  there  is  little  room  for  expansion  within  the  Marysville  levees* 
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: 

County 

:  Marys- 

:  Yuba 

:  Yuba  : 

Sutter 

:  Butte 

:  vllle 

:  City 

1954 

Number  of  retail 
establishments 

425 

250 

884 

329 

146 

Sales  (current 
$1,000  dollars) 

$48,263 

$23,489 

$  87,158 

$43,513 

$15,424 

1967 

Number  of  retail 
establishments 

444 

388 

1,003 

299 

240 

Sales  (current 
$1,000  dollars) 

$63,677 

$70,880 

$167,886 

$53,023 

$47,954 

Sales 

in  Constant 

($1,000) 

1967  Dollars 

1954 

$59,991 

$29, 197 

$108,294 

$54,087 

$19,172 

1967 

$63,677 

$70,880 

$167,886 

$53,023 

$47,954 

Compound  growth 
rate  for  1954-67 

0.4% 

7.0% 

3.4% 

-0.1% 

7.3% 

Source:  U.  S,  Census  of  Business,  1954-1967* 


Although  the  present  population  of  Yuba  City  Is  50  percent  greater  than 
that  of  Marysville,  the  city  of  Marysville  has  the  predominant  commercial 
position;  however,  the  center  of  trade  Is  shifting  to  Yuba  City.  In 
constant  dollar  terms,  the  compound  growth  rate  for  the  1954-1967  period 
for  retail  sales  was  -0.1  percent  for  Marysville  and  7.3  percent  for  Yuba 
City. 
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The  next  tabulation,  which  presents  the  market  value  of  State  and 
county-assessed  property,  also  illustrates  the  shifting  trade  base. 

In  all,  this  seems  to  indicate  that  the  general  economy  of  Yuba  City  is 
experiencing  y^rowth. 


MARKET  VALUE  OF  STATE  AND  COUNTY  ASSESSED  PROPERTY 


(Net  of 

exemptions) 

(In  thousands 

of  current  dollars) 

: 

County 

:  Marys-  : 

:  vllle  : 

Yuba 

City 

Year  : 

Yuba  : 

Sutter  : 

Butte 

1965 

$316,534 

$573,826 

$1,150,000 

$  98,426 

$106,129 

1968 

342,893 

683,491 

1,150,885 

96,589 

121,540 

1970 

336,947 

687,578 

1,177,488 

98,660 

128,435 

1972 

381,797 

703,932 

1,321,722 

106,806 

150,421 

1976 

530,942 

1,023,068 

2,297,135 

135,823 

239,048 

Source: 

California 

State  Board  of 

Equalization , 

Annual  Report. 

d.  Agriculture.  -  Agriculture  Is  the  primary  industry  of  the 
economy  of  the  three-county  region.  The  percent  rural  farm  population  of 
the  three-county  area  is  over  five  tines  that  of  the  Statens  portion  of 
1.2  percent.  Specifically,  Sutter  County  (11.7  percent  rural  farm)  is 
nearly  10  times  the  State-wide  average.  Substantiating  the  prominence  of 
agriculture  in  Yuba,  Sutter,  and  Butte  Counties  is  the  relative  intensity 
of  agricultural  production.  Of  all  agricultural  land,  the  portion  irrigated 
in  the  three  counties  is  38.2  percent,  compared  to  the  State  average  of  20.3 
percent,  as  shown  in  the  next  tabulation.  In  comparable  terns,  the 
three-county  average  of  agricultural  acres  that  are  cropland  is  20 
percent  higher  than  the  State-wide  proportion. 
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:  Yuba  : 

County 

Sutter 

:  Butte  : 

3-County 

Total 

:  California 

Total  agricultural  acres 

228,053 

389,014 

551,254 

1,168,321 

35,722,348 

Total  irrigated  acreal^ 

67,259 

201,138 

177,490 

445,887 

7,240,131 

Total  cropland  acresJ_/ 

92,125 

266,687 

255,926 

614,738 

11,245,140 

%  irrigated 

29.5% 

51.7% 

32.2% 

38.2% 

20.3% 

%  cropland 

40.4% 

68.6% 

46.5% 

52.6% 

31.5% 

Source:  1969  Census  of  Agriculture, 

J_/  These  are  overlapping  categories  and  should  be  considered  independently. 


The 

irrigated 
near  the 
areas  of 
of  rice, 
pasture. 


three-county  region  contains  a  variety  of  Iiigrily  developed 
crops.  Orchards,  truck,  and  intensive  field  crops  are  grown 
rivers  on  the  deep  alluvial  soils.  Farther  from  the  rivers  in 
heavier , impervious  types  of  soils,  there  is  a  considerable  amount 
Most  of  the  remaining  undeveloped  land  is  suitable  for  irrigated 
barley,  and  other  shallow  rooted  rrop.s. 


Since  the  relative  intensity  of  farming  in  this  area  is 
substantially  greater  than  the  State-wide  average,  it  follows  that  the 
average  value  per  acre  of  agricultural  land  should  also  be  greater  tlian 
the  State-wide  average,  as  shown  in  the  next  tabulation  for  1969: 
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• 

• 

:  Yuba  : 

County 

Sutter 

• 

• 

:  Butte  : 

3-county 

Total 

:  Calif. 

Farms  reporting 

519 

1,411 

1,844 

3,774 

Acres 

228,053 

389,014 

551,254 

1,168,321 

- 

Acres/farm 

439.4 

275.7 

298.9 

309.6 

458.7 

Value  of  land 

and  buildings 

Average  per  farm 

$230,977 

$206,088 

$168,334 

$191,064 

$217,730 

Average  per  acre 

526 

748 

563 

617 

475 

Market  value  of  all 

agric.  products  sold 

Average  per  farm 

$  55,608 

$  41,610 

$  28,139 

$  36,953 

$  50,125 

Source:  1969  Census  of 

Agriculture. 

The  average  market 

value  of  agricultural 

products  per  acre 

(products  sold  in  1969) 

is  $120  for  the  counties,  which  is  10  percent  higher 

than  the  average  for  the 

State  of  $109  per  acre 

.  Although  the  economy  of 

the  three-county  region 

centers  on 

agricultural 

-related  activities,  there 

are  other  industries,  such  as  light  manufacturing  in  the 

Marysville-Yuba 

City  area  and  lumbering 

in  the  mountain  regions 

.  Reasons 

for  the 

prominence  of  agriculture  are  the  rich  alluvial 

soils,  ideal  climate 

and 

available  irrigable  water.  In  these  alluvial  soils  the  most  significant 
crop  is  rice.  In  1973,  rice  accounted  for  33  percent  of  the  total  value 
of  all  crops  sold,  an  Increase  from  23  percent  of  the  total  value  10 
years  ago.  Physically,  the  flood  plain  itself  is  probably  most  similar 
to  Sutter  County. 
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The  total  farm  value  of  agricultural  products  for  1962,  1968,  1970 
and  1973  is  listed  in  the  next  tabulation*  Particularly  noteworthy  is 
the  sur^e  in  value  between  1970  to  1973,  reflecting  increased  worldwide 
demand  and  inflation.  With  agriculture  beinp  the  prime  concern  of  the 
three-county  rer,ion,  the  county  planners  have  recommended  exclusive 
agricultural  zoning.  The  planning  commissions  hope  to  keep  the  bulk  of 
the  population  and  urban  development  concentrated,  rather  than  dispersed, 
because  people  tend  to  live  and  work  in  areas  of  soils  most  suitable  for 
cultivation.  In  short,  the  planners’  objective  is  to  direct  urban  growth 
away  from  the  most  economically  productive  soils. 


TOTAL  FARM  VALUE  OF  AGRICULTURAL  PRODUCTS 
(In  thousands  of  current  dollars) 


County 

1962 

1968 

1970 

1973 

Yuba 

$  20,320 

$  25,216 

$  30,0A3 

$  A7,A77 

Sutter 

57,337 

80,266 

77,238 

159, 20A 

Butte 

A8,A33 

6A,958 

68,802 

139,707 

Total 

3126,595 

$170, A AO 

$176,083 

$3A6,388 

Source : 

1962,  1968, 

1970  and  1973 

Yuba,  Sutter  and 

Butte  County 

Agricultural  Crop  Peports. 


e.  Natural  resources.  -  There  are  several  major  natural  resources 
in  the  area  of  economic  importance,  primarily  timber,  gravel  and  natural 
gas . 
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In  the  flood  plain  and  in  Sutter  County ,  there  is  no  lumbering 
activity,  but  tree  harvesting  takes  place  on  a  large  scale  in  the 
foothills  and  mountain  regions.  Timber  activity  in  the  Yuba  and  Butte 
County  region  has  declined  in  the  past  two  decades,  but  will  continue  to 
play  a  significant  economic  role. 

There  are  four  sand  and  gravel  operations  on  the  Yuba  River  that 
have  supplied  construction  materials  and  rock  for  riprap.  There  are  an 
estimated  1,400  million  tons  of  gravel  in  the  form  of  mine  tailings 
readily  available  for  excavation  downstream  of  the  project,  and  the  sand 
and  gravel  companies  are  removing  a  relatively  insignificant  amount  of 
tailings.  Active  gold  mining  in  the  project  vicinity  ended  in  1968  when 
Yuba  Goldfields,  Inc.  ceased  operation;  however,  the  company  resumed 
limited  operations  in  1975,  but  operations  ceased  again  in  1976. 

The  potential  of  the  natural  gas  fields  around  the  Sutter  Buttes 
has  been  developed  since  1950.  Historical  data  on  quantity  and  value  of 
gas  production  are  presented  in  the  next  tabulation. 


NATURAL  GAS 


Quantity: 

million 

cubic  feet 

Value: 

$1 ,000 

: 

1960 

: 

1965  : 

1971 

County 

:  quant. 

:  value 

:  quant. 

:  value  : 

quant.  : 

value 

Yuba 

Sutter 

Butte 

2,183 

11,721 

$  583 

83,130 

A4,325 

9,427 

$13,120 
$  2,357 

37,566 

10,340 

$11,777 
$  3,236 

Source:  California  Statistical  Abstract. 
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4 


Utilities  and  services. 


Yuba  County  services  are  shown  j^.raphi  caJ  ly  on  Fiy,urc  K--3  and  are 
discussed  briefly  in  the  following  paraf^raphs. 


a.  Transportation.  -  County  roads  in  the  project  area  arc  listed 
in  the  next  tabulation;  nost  arc  two  lanes  wide  and  paved. 


Yuba  Countv  Roads 

Road  Number 

Nevada  County  Roads 

Road  Number 

Bald  Mountain  Road 

219 

Pleasant  Valley  Road 

404  AAl 

T’eoria  Road 

9 

Hammonton-Smartville  Road 

36 

Timbuctoo  Road 

259 

Scott-Forbes  Road 

222 

Township  Road 

221 

Dolan  Harding  Road 

220 

Sicard  Flat  Road 

223 

Smartville  Road 

19 

Oigglns  Road 

261 

O'Brien  Road 

245 

Blue  Gravel  Road 

1025 

Tn  addition  to  county  roads,  the  project  area  is  served  hv  State 
Hlp,hway  20,  a  major  east-west  connector  between  the  coast  near  Fort  Bragp 
and  Interstate  30  near  Tmmi^^rant  Cap.  In  Yiiha  and  Nevada  Counties, 
Highway  20  is  a  main  connector  between  the  '1arysville-Yiiha  City  area  and 
the  Nevada  City-Grass  V^alley  area.  Also,  Highway  20  to  Marysville  Road 
and  thence  north  to  State  Highway  49  serves  as  a  main  arterial  between 
Marysville  and  northeast  Yuba  County.  The  main  north-south  system 
consists  of  State  Highways  99  and  70.  State  Highways  113  and  both 

from  the  south,  terminate  in  Yuba  City  and  OJivehurst,  respectively. 
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The  area  is  served  by  three  railroads:  the  Southern  Pacific, 
Sacramento  Northern,  and  Western  Pacific.  All  three  provide  dally 
freight  service  to  Marysvllle-Yuba  City,  with  additional  service  to  the 
industrial  park  in  Olivehurst. 

The  project  area  is  within  15  miles  of  the  Yuba  County  Airport,  as 
shown  on  figure  K-3,  Mr  West  provides  the  only  regularly  scheduled  air 
service  to  the  Yuba  County  Airport,  which  has  ground  facilities  and 
provides  charter  flights.  The  closest  major  airport  with  regularly 
scheduled  flights  is  Sacramento  Metropolitan  Airport,  40  miles  south. 
Beale  AFB  is  6  miles  from  the  project  area. 

b.  Liquid  and  solid  waste.  -  Although  most  of  Yuba  County *s  liquid 
waste  is  processed  by  septic  tank  systems,  the  major  population 
concentrations  are  in  the  following  sewage  treatment  districts: 

(1)  City  of  Marysville 

(2)  Olivehurst  Public  Utility  District 

(3)  Linda  Water  District 

(4)  City  of  Wheatland 
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The  Sutter-Yuba  Health  Department  la  responsible  for  design  and 
development  of  the  treatment  facilities  and  for  health  safety  inspection. 
The  Marysville  treatment  plant  services  areas  primarily  within  the  city 
limits.  Its  oxidation  and  evaporation  ponda  are  on  the  riverbed  and 
flood  once  or  twice  in  a  decade.  Because  the  effluent  contained  in  the 
ponds  has  undergone  secondary  activated  sludge  treatment,  the  adverse 
effects  of  this  flooding  on  water  quality  are  considered  minor. (6) 

Prior  to  1970  Yuba  County  utilized  eight  solid  waste  sites (6); 
however,  only  four  of  these  are  currently  used.  They  are  the 
county-owned  Ponderosa  landfill  near  Brownsville,  two  privately-owned 
areas  1/2  mile  north  of  Marysville  between  the  levees,  and  a  site  at  Beale 
AFB.  The  estimated  life  spans  of  these  sites  vary  from  15  to  40  years  at 
current  rates  of  fill. (2) (3) 

c.  Electricity  and  telephone.  -  In  Yuba  County,  Pacific  Telephone 
&  Telegraph  provides  the  only  telephone  service,  and  PG&E  supplies 
electrical  power.  Both  utilities  operate  throughout  the  county  and  can 
extend  services  according  to  the  extension  rules  of  the  Public  Utilities 
Commission.  Local  offices  of  both  companies  are  located  in  Marysville. 

d.  Irrigation  ditches.  -  Seven  irrigation  ditches  have  been 
identified  in  the  project  area.  They  include  the  Browns  Valley  Ditch, 
Sicard  Flat  Ditch,  Ellis  Ditch,  Arnold  Ditch,  Smith  Bar  Ditch,  Ousley 
Ditch,  and  Farm  Ditch. 
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Services.  -  Yuba  County  has  two  general  hospitals  in 


Marysville:  Yuba  County  General  Hospital  with  61  beds  and  Rideout 
Hospital  with  106  beds.  In  addition  there  are  several  convalescent 
hospitals. 

Yuba  County  is  divided  into  two  police  jurisdiction  areas.  The 
project  site  is  in  the  northern  jurisdiction*  which  begins  north  of 
Marysville  at  Seveninile  House  and  includes  the  area  north  and  east  (up  to 
Camptonvllle) .  Three  full-time  deputies  and  a  reserve  force  of  eight 
volunteers  patrol  the  northern  county  area. 

Three  fire  stations  serve  the  project  area*  one  in  Smartvllle*  one 
in  Loma  Rica*  and  one  in  Dobbins. 
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5. 


Existing  flood  control  measures. 


a.  Existing  flood  control  storage,  -  Two  reservoirs  affording  flood 
protection  to  the  Feather-Yuba  basins  are  Orovllle  Reservoir  located  on 
the  Feather  River  with  a  flood  control  capacity  of  750,000  acre-feet  and 
New  Bullards  Bar  Reservoir,  on  North  Yuba  River,  with  a  flood  control 
capacity  of  170,000  acre-feet. 

b.  Existing  flood  control  levees.  -  The  flood  plains  of  the  Yuba 
and  Feather  Rivers  are  partially  protected  by  levees  of  the  Sacramento 
River  Flood  Control  Project  authorized  by  the  Flood  Control  Act  of  March 
1917,  and  modified  by  various  acts  subsequently  as  a  joint  Federal-State- 
local  Interest  venture.  The  system  of  levees  gives  partial  protection  to 
the  flood  plain,  with  the  exception  of  the  left  bank  of  Feather  River 
above  Honcut  Creek,  the  Jack  and  Slmmerly  Slough  area,  and  the  areas 
between  the  levees • 

c.  Existing  nonstructural  measures.  - 

(1)  Feather  River.  -  The  Feather  River  from  Orovllle  to  Honcut 
Creek  Is  In  a  designated  floodway  zone  consisting  of  about  9,500  acres 
between  the  levees  and  adjacent  to  the  river.  Use  of  this  area  must 
conform  to  Regulations  for  Administration  of  Designated  Floodways  and 
Floodway  Encroachment  Lines  as  set  forth  In  Title  23,  California  Admin¬ 
istrative  Code,  Sections  45  through  95.  Briefly,  the  regulations  restrict 
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floodway  use  to  open  space  uses,  such  as  agricultural  cropland,  orchards, 
grazing,  etc*  Human  habitation  is  not  permitted  unless  occupied  previous 
to  the  designation*  In  other  words,  nonconforming  uses  will  phase  out 
over  time*  Currently,  there  are  nine  homes  and  a  mobile  home  park 
containing  24  trailer  homes  that  are  located  near  the  riverside  of  the 
levee,  or  in  the  case  of  the  trailer  park,  at  the  designated  floodway 
extremity.  Their  effect  on  average  annual  flood  damages  over  time  are 
negligible*  Historically,  development  of  the  type  included  in  nonconform¬ 
ing  uses  has  been  minimal* 

(2)  Yuba  River*  -  Special  encroachment  conditions  for  Lower  Yuba 
River  from  Daguerre  Point  Dam  to  Highway  70  at  Marysville,  were  adopted 
by  the  Calif oniia  Reclamation  Board  in  1972,  and  it  is  assumed  that  the 
Yuba  County  Board  will  Implement  these  conditions  through  zoning*  The 
proposal  divides  the  area  between  the  Yuba  River  levees  into  three  zones. 
Area  A  is  the  channel  area  reasonably  required  to  carry  a  flow  of  150,000 
cfs  and  restricts  development  to  those  uses  noted  previously  for  a  desig¬ 
nated  floodway*  Area  B  is  the  additional  channel  area  which,  with  Area  A, 
is  reasonably  required  to  carry  a  flow  of  235,000  cfs  and  restricts 
development  to  that  in  Area  A  plus  commercial,  industrial,  and  housing 
for  nonflood  season  labor  and  other  uses  that  restrict  year-round  habita¬ 
tion*  Area  C  consists  of  a  strip  of  land  of  approximately  1,000  feet 
maximum  width  on  the  waterside  toe  of  the  project  levees  and  all  lands 
above  the  235,000  cfs  flow  line*  All  development  of  Areas  A  and  B  is 
allowed  plus  public  buildings,  residences,  mobile  homes,  etc* 
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SECTION  II  -  DESCRIPTION  OF  THE  FLOOD  PLAIN 


6.  Description  of  flood  plain  area,  - 

The  total  flood  plain  area  of  the  Yuba  River  and  the  Feather  River 
below  Oroville  incltides  approximately  337,000  acres  of  which  35,000  acres 
are  on  the  Yuba  River,  and  the  balance,  302,000  acres,  are  on  the  Feather 
River.  Of  the  Feather  River  flood  plain,  about  114,000  acres  are  south 
of  the  mouth  of  the  Yuba  River.  The  flood  plain  area  of  337,000  acres 
includes  over  12,000  acres  of  urban  and  suburban  lands  and  about  325,000 
acres  of  agricultural  and  other  uses.  Approximately  86,000  acres  are  in 
orchards,  55,000  acres  in  rice,  13,000  in  truck  crops,  140,000  in  less 
intensive  agricultural  pursuits,  19,000  in  conservation  and  recreation 
with  small  areas  of  wasteland,  and  the  balance  consists  of  7,000  acres 
of  mine  tailings.  The  Yuba  and  Feather  Rivers  Flood  Plain  has  been 
divided  into  flood  damage  reaches,  as  sho\-n:i  on  Figure  !l-2.  liie  flood 
plain  area  in  each  reach  is  shown  in  the  following  tabulation,  and  the 
reaches  are  described  in  the  following  paragraphs. 


Reach 

:  Acres  : 

;  Reach 

:  Acres 

1 

10,800 

8 

59,500 

2 

20,900 

9 

400 

3 

2,100 

10 

41,000 

4 

1,500 

1  1 

12,100 

5 

25,900 

12 

69,800 

6 

25,900 

13 

65,000 

7 

2,100 

K-40 


7. 


Reach  1 . 


Reach  1  consists  of  the  area  within  the  existing  Yuba  River  Project 
levees  extending  from  the  Highway  70  bridge  upstream  to  the  upper  end  of 
the  project  levees.  While  this  area  is  subject  to  frequent  flooding  and 
is  predominately  agricultural,  other  uses  include  a  golf  course  and  club¬ 
house,  a  radio  station,  packing  houses,  vrarehouses,  a  small  trailer  manu¬ 
facturing  plant  and  over  225  homes.  Principal  crop  acreages  are  fruits 
and  nuts,  48  percent  of  the  area;  and  Irrigated  and  native  pasture  with 
attendant  grazing,  22  percent. 

8.  Reach  2.  - 


Reach  2  includes  the  flood  plain  area  from  Daguerre  Point  Debris 
Dam  to  the  eastern  tip  of  the  left  bank  project  levee,  then  southwest  to 
Highways  70  and  65.  Agriculture  is  predominant  in  this  reach.  The 
principal  crops  are  fruits  and  nuts,  6  percent;  rice,  10  percent;  field 
crops,  11  percent;  and  irrigated  and  dry  pasture,  58  percent. 

9 .  Reach  3.  - 

Reach  3  contains  the  city  of  Linda  and  suburbs  and  is  located  north 
and  east  of  the  Southern  Pacific  Railroad  and  south  of  the  left  bank  of 
the  project  levee.  The  city  of  Linda  is  expanding  at  a  rapid  pace  due  to 
its  proximity  to  Beale  AFB,  Yuba  Community  College,  and  the  recently 
constructed  major  shopping  center,  ”The 
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10.  Reach  A .  - 

Reach  A  consists  of  Marysville  and  that  area  enclosed  by  the 
surrounding^  rin^  levee,  Marysville  is  the  county  seat  as  well  as  the 
largest  city  in  Yuba  County.  Local  industries  include  trailer  manufacturing, 
food  processing,  and  some  plastic  manufacturing.  Pacific  Gas  and  Electric 
and  Pacific  Telephone  are  maior  employers  in  the  city. 

1 1 .  Reach  5.  - 

Reach  5  is  on  the  left  bank  of  the  Feather  River,  extending  from 
the  Yuba  to  the  Bear  River.  The  flood  plain  is  predominately  agricultural, 
but  also  includes  the  city  of  Olivehurst  which  in  the  1960-1970  decade, 
experienced  a  67.5  percent  Increase  in  population.  Expansion  of  the 
industrial  park,  located  adjacent  to  nearby  Yuba  County  Airport,  contri¬ 
buted  to  the  grox^th  of  Olivehurst.  The  principal  Industry  in  the  park  has 
been  trailer  manufacturing.  A  large  manufacturing  plant.  Sunset  Moulding, 
located  several  miles  to  the  south,  adds  to  employment  opportunities  of 
Ollverhurst  residents.  Major  agricultural  acreages  in  the  reach  are  in 
peaches  and  nut  crops,  25  percent;  rice,  9  percent;  and  Irrigated  and  dry 
pasture,  51  percent. 

12.  Reach  6,  - 


Reach  6  is  on  the  left  bank  of  the  Feather  River  and  extends  from 
the  mouth  of  the  Bear  River  to  the  Sacramento  River.  It  is  bounded  on 
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the  south  and  southeast  by  the  Natomas  Cross  Canal,  Substantia]  acreages 
of  the  flood  plain  are  devoted  to  field  and  f;raln  crops,  51  percent;  rice 
14  percent;  and  pasture,  25  percent.  Included  in  the  reach  is  the  small 
town  of  Nicolaus. 


> 


1 3 .  Reach  7.  - 

Reach  7  is  on  the  rlpht  bank  of  the  Feather  River  and  consists  of 
Yuba  City  and  vicinity.  Yuba  City,  the  county  seat  of  Sutter  County,  has 
shown  rapid  population  growth  and  retail  expansion  in  the  1960-1970  decade. 
The  city  and  suburbs  have  Increased  in  population  from  over  23,000  in 
1960  to  over  31,000  in  1970,  Retail  expansion  has  occurred  in  strip 
development  along  Highway  20.  Industries  Include  canneries,  packing  plants, 
food  mills,  fruit  and  nut  processing  plants,  mobile  home  manufacturers 
and  other  miscellaneous  manufacturing. 

14.  Reach  8.  - 


Reach  8,  located  on  the  right  bank  of  the  Feather  River,  extends 
west  from  Yuba  City  to  the  Sutter  Bypass,  and  south  to  the  junction  of 
the  Sutter  Bypass  and  Feather  River.  The  flood  plain  area  is  almost 
exclusively  agricultural  with  orchards  and  rice  as  the  predominant  crops, 
occupying  over  60  percent  of  the  flood  plain. 


15.  Reach  9.  - 


Reach  9  is  on  the  left  bank  of  the  Feather  River  and  includes  the 
western  portion  of  the  city  of  Oroville,  the  county  seat  of  Butte  County, 
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and  the  area  immediately  south  of  Oroville.  Principal  industries  are 
lumbering,  wood  product  manufacturing,  and  food  nrocessing,  Oroville 
Reservoir  is  located  about  5  miles  notheast  of  Oroville. 

1 6 .  Reach  10.  - 

Reach  10,  on  the  left  bank  of  the  Feather  River,  extends  generally 
from  the  city  of  Oroville  to  Marysville,  outside  of  the  area  protected 
by  the  levees  and  the  Sacramento  River  Flood  Control  Prolect.  Included 
is  the  agricultural  area  from  Oroville  to  Honcut  Creek  and  the  Jack  and 
Slmnerly  Slough  area  near  Marysville.  Typically,  agriculture  is  predomi¬ 
nant,  though  less  intensive  than  in  previous  reaches,  as  this  area  Is  about 
45  percent  pasture,  the  remainder  being  occupied  by  rice,  22  percent; 
orchards,  14  percent;  field  crops,  16  percent;  and  other  crops,  3  percent. 

1 7 .  Reach  11.  - 

Reach  11,  on  the  left  bank  of  the  Feather  River,  consists  of  Recla¬ 
mation  District  No.  10.  The  flood  plain  area  is  almost  fully  developed, 
with  orchards  occupying  78  percent  of  the  reach.  Several  fruit  collecting 
sheds  are  located  In  the  area. 

^8.  Reach  12.-  - 

Reach  12,  on  the  right  bank  of  the  Feather  River,  extends  from 
Oroville  to  the  Sutter  County  line.  Orchards  along  the  Feather  River 
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occupy  21  percent  of  the  reach;  rice,  24  percent;  pastures,  40  percent; 
and  truck  and  field  crops,  13  percent.  Urban  areas  are  Cridley  and  Biggs. 
Local  industries,  such  as  rice  mills,  prune  dehydrators,  and  a  relatively 
large  peacii  cannery,  are  agriculturally  associated. 

1 9 .  Reach  13.  - 

Reach  13,  located  on  the  right  bank  of  the  Feather  River,  extends 
from  the  Sutter  County  line  to  Yuba  City.  Economic  activity  in  this  area 
centers  on  agriculture.  Orchards  utilize  36  percent  of  the  reach;  rice, 

17  percent;  truck  and  field  crops,  18  percent;  and  the  balance,  28  percent, 
is  in  pasture  (domestic  and  native) .  The  only  city  in  the  reach  is  Live 
Oak,  whose  main  activities  are  industrially  related  to  agriculture,  i.e., 
feed  mills,  walnut  processing  plant,  etc.  Urban  encroachment  is  evident 
in  the  southern  portion  of  this  reach  near  Yuba  City.  Exploration  and 
production  of  natural  gas  is  centered  around  the  Sutter  Buttes. 

•  Nondanaging  flows  and  levee  design  capacity .  - 

As  discussed,  the  flood  plain  was  divided  into  homogeneous  flood 
damage  reaches  for  the  purpose  of  damage  analysis.  It  should  be  noted  that 
reaches  2  through  8  and  11  through  13  are  protected  by  levees  of  the 
Sacramento  River  Flood  Control  Project.  In  the  following,  tabulation, 
index  stations,  nondamaging  flow,  and  levee  desi<'^n  capacity  is  given  for 
all  reaches  except  reach  4. 
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:  :  Nondanar,ing  :  Levee  Desip,n 

Reach  : _ Index  otatlon _ ;  Flow  (1,000  cfs)  :Capacity  (1,000  cfs) 


Yuba  River 


1 

At  mouth 

40 

1/ 

2 

At  mouth 

120 

120 

3 

At  mouth 

120 

120 

Feather  River 

5 

Below  Mouth  of 

Yuba 

River 

50 

300 

6 

At  mouth 

60 

320 

7 

Below  mouth  of 

Yuba 

River 

300 

300 

8 

Below  mouth  of 

Yuba 

River 

50 

300 

9 

Below  Oroville 

Dam 

50 

1/ 

10 

Below  Oroville 

Dam 

50 

1/ 

11 

Below  Oroville 

Dam 

150 

210 

12 

Below  Oroville 

Dam 

50 

210 

13 

Below  Oroville 

Dam 

50 

210 

1/  Not  protected  by  Proiect  levees. 


Reach  A,  the  citv  of  Marysville,  is  protected  by  hlph  levees  which,  theo¬ 
retically,  are  adequate  to  prevent  flooding  of  the  city  by  the  Yuba  River. 
Actually,  however,  the  city  does  not  have  complete  flood  protection  because 
of  factors,  other  than  overtopping,  that  may  result  in  levee  failure. 

Levee  failure  could  result  from  excessive  levee  erosion  during  a  major 
flood,  excessive  seepage,  lack  of  maintenance,  or  a  combination  of  these 
factors.  For  example,  the  city  of  Marysville  could  have  flooded  in  195S 
if  water  pressure  had  not  been  relieved  by  the  levee  breach  south  of  Yuba 
City.  As  it  was  trucks  were  used  to  x^relgh  down  storm  line  manhole  covers 
to  prevent  water  Inflow  within  the  ring  levee  surrounding  the  city. 
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If  levees  were  overtopped  or  breached,  such  as  occurred  in  the  1955 
Yuba  City  levee  failure,  average  depth  and  duration  of  flooding  In  the 
various  reaches  would  be  as  follows: 


Reach 

;  Depth 

;  Duration 

(feet) 

(days) 

1 

2 

3 

2 

4—6 

10-15 

3  (Linda) 

6 

3-5 

4  (Marysville) 

26 

25 

5  (Olivehurst) 

3-5 

6-10 

(rural) 

16-18 

25-30 

6 

10-14 

25-30 

7  (Yuba  City) 

7 

7-10 

8 

10-12 

35-45 

9  (Oroville) 

8-12 

3-5 

10 

3-4 

3-20 

11 

4-8 

5-20 

12  (Biggs) 

2 

2 

13  (Live  Oak) 

5 

8 

(rural) 

3 

6-8 
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SECTION  III  -  FUTURE  ECONOMIC  DEVELOPMENT 


21.  Introduction.  - 

Many  considerations  are  Involved  In  estimating  the  future  change  In 
economic  development  of  the  flood  plain.  In  the  case  of  agricultural 
areas,  estimated  gross  crop  returns,  reflecting  future  crop  patterns  and 
crop  yields.  Is  believed  to  be  a  reasonable  and  proper  basis  for  projecting 
agricultural  development.  For  urban-suburban  areas,  projections  of  popu¬ 
lation,  employment,  personal  Income,  housing  units,  retail  sales,  Industrial 
production  and  other  aggregate  Indicators  (depending  on  the  damage  category) 
are  probably  the  most  significant  factors  In  determining  future  values  of 
damageable  property.  Projections  of  growth  for  future  economic  development 
generally  assume  that  growth  In  the  flood  plain  will  follow  the  trends  set 
by  county  or  State  growth;  where  the  data  Indicate  otherwise,  as  In  the 
case  of  agriculture,  projections  unique  to  the  flood  plain  have  been 
developed.  It  Is  also  assumed  that  county  population  growth  will  stabilize 
within  50  years  of  project  completion  and,  as  a  result,  all  other  aggregate 
Indicators  will  also  stabilize. 

22.  Population.  - 

County  projections  are  shown  In  the  following  tabulation,  derived 
from  California  State  Department  of  Water  Resources  projections,  dated 
June  1974. 
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Year  : 

Yuba 

County 

Sutter 

County 

• 

Butte 

County 

1990 

55,300 

59,500 

156,800 

2000 

63,200 

67,800 

183,800 

2010 

71,100 

76,800 

215,200 

2020 

78,900 

86,000 

249,300 

2030 

86,500 

94,900 

285,200 

2040 

93,800 

104,300 

324,200 

Source:  Adapted  by  Sacramento  District  Corps  of  Engineers  from 


Population  Projections  for  California  Counties  1975-2020, 
State  of  California  Department  of  Finance,  June  1974. 


Population  projections  for  major  urban  areas  In  the  flood  plain  are 
shown  In  the  next  tabulation.  Due  to  the  small  decrease  In  Marysville's 
population  between  1960  and  1970,  a  minimal  amount  of  growth  Is  projected 
for  that  city.  In  contrast,  Yuba  City's  population  has  steadily  Increased 
historically  so  that  the  projected  population  nearly  doubles  before  growth 
stabilizes.  In  both  cases,  urban  areas  are  assumed  to  achieve  full-capacity 
before  the  county  does  because  of  a  general  preference  for  open  space  and 
rural  lands  and  a  desire  to  escape  **overcrowdlng*' .  In  Butte  County,  the 
fastest  growing  urban  areas,  Chico  and  Paradise,  are  located  out  of  the 
flood  plain. 


Year  : 

Marysville 

Yuba  City 

1990 

9,300 

18,900 

2000 

10,100 

23,000 

2010 

10,900 

25,900 

2020 

10,900 

26 , 200 

2030 

10,900 

26,200 

2040 

10,900 

26,200 

Source:  Projections  by  Sacramento  District, 


Corps  of  Engineers 
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23.  Employment , 


Employment  opportunities  are  a  key  element  in  a  decision  to  locate 
in  a  certain  area,  and  the  projected  population  growth  for  the  three 
counties  can  he  expected  to  have  a  multiplier-effect  in  increasing  such 
opportunities.  Because  of  a  high  rate  of  net  in-migration,  Californians 
unemployment  rate  has  been  significantly  above  the  national  rate  and  can 
be  expected  to  continue  that  way  for  the  near  future.  However,  the  gap 
between  Californians  unemployment  rate  and  the  national  rate  can  be  expected 
to  decline  in  the  future  for  two  reasons;  a  recent  reversal  in  the  migration 
patterns  in  California  and  the  decreasing  importance  of  agricultural 
activities  which  typically  have  high  unemployment  rates  associated  with 
them.  Furthermore,  participation  rates  can  be  expected  to  increase  only 
slightly  over  time  because  of  shortened  work  weeks,  increased  participation 
by  women  of  all  ages,  and  the  desire  for  additional  income.  These  will 
be  partially  counterbalanced  by  increased  delay  of  entrance  into  the  job 
market  by  the  college-age  segment  of  the  population.  Although  the  import¬ 
ance  of  military  personnel  in  the  total  labor  market  is  expected  to  drop 
from  4.2  percent  today  to  about  1.7  percent  in  2020,  the  employment  levels 
of  Beale  AFB  are  assumed  to  be  approximately  constant  throughout  the 
projection  period.  Civilian  employment  projections  based  on  data  contained 
in  **1972  OBERS  Projections  of  Regional  Economic  Activity  in  the  U.S.,** 
are  presented  in  the  next  tabulation  for  the  three-county  area.  The 
percentage  of  manufacturing  employment  is  expected  to  decline  at  a  higher 
rate  than  projected  for  the  Sacramento  BEA  because  of  the  higher  percentage 
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of  workers  in  the  three-county  area  engaged  in  food  and  kindred  products, 
lumber  products,  and  furniture  industries  for  which  a  decline  in  total 
employment  is  expected  during  the  study  period. 


:  1990 

:  2000 

:  2010 

:  2020 

:  2030 

:  2040 

Population 

271,600 

314,800 

363,100 

414,200 

466,600 

522,300 

Participation 
Rate,  % 

39 

40 

40 

41 

41 

41 

Civilian 

Employment 

105,920 

125,920 

145,240 

169,820 

191,310 

214,140 

Manufacturing 
Employment ,  % 

7.90 

7.39 

6.97 

6.63 

r,.36 

6.12 

Manufacturing 

Eraplo)anent 

8,370 

9,310 

10,120 

11,260 

12,170 

13,110 

Source:  Participation  rates  and  percent  manufacturing  eniplo5mient  derived 


from  OBERS  projections  for  Sacramento  BEA  by  Sacramento  District, 
Corps  of  Engineers 


24.  Personal  income.  - 


Future  income  estimates  for  the  three  counties  are  based  on  per 
capita  income  projections  for  the  Sacramento  Water  Resources  Planning 
Area  contained  in  "1972  OBERS  Projections  of  Regional  Economic  Activity 
in  the  U.S."  The  projections  for  the  economic  areas  are  determined  by 
use  of  the  "nodal-functional"  area  concept  which  presumes  that  to  each 
urban  center  there  are  attached  surrounding  county  units  in  which  economic 
activity  is  focused  directly  or  indirectly  on  each  nodal  center.  Each 
economic  area  combines  the  place  of  residence  and  place  of  work  of  employees 
as  closely  as  possible,  the  production  locus  of  goods  and  services,  the 
number,  type,  and  size  of  retail  and  wholesale  establishments  and  trade 
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areas  relative  to  transportation  costs,  as  well  as  the  general  convenience 
of  the  service  functions  within  the  particular  locality.  The  basic  assump¬ 
tion  made  for  disaggregating  the  county  incomes  from  the  OBE  economic 
area  totals  is  that  improved  transportation  and  communication  facilities 
and  increased  mobility  of  workers  will  tend  towards  greater  uniformity  in 
per  capita  incomes  for  individual  counties.  Per  capita  personal  income 
projections  are  shown  in  the  next  tabulation  for  the  1990-2040  period, 
based  on  constant  1967  dollars. 


Year  Per  Capita  Income 


1990 

$  6,190 

2000 

8, 150 

2010 

10,830 

2020 

14,400 

2030 

18,160 

2040 

20,970 

Source:  Derived  from  OBERS  projections  for  Sacramento  Water  Resources 
Planning  Area  by  Sacramento  District,  Corps  of  Engineers. 


25.  Projected  land  use.  - 

Projected  land  use  for  the  three-county  area  is  shown  in  the  following 
tabulation.  The  main  sources  for  land  use  projections  were  the  County 
General  Plans  and  the  Sacramento  Regional  Area  Planning  Commission.  Since 
some  of  the  counties  projected  land  use  was  based  on  population  projections 
made  before  the  1970  Census,  those  projections  were  adjusted  to  conform 
with  the  latest  available  population  data.  It  will  be  noted  that  agri¬ 
cultural  land  use  declines  over  the  50-year  period  at  approximately  0.20 
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percent  per  year  while  forest  land  use  declines  at  a  rate  of  0.2 A  percent 
in  the  same  period,  shifting  into  conservation  and  recreation  uses  as 
well  as  urban  land  uses. 


Category  : 

1990  : 

2010  : 

2040  : 

2090 

Agriculture 

1,210,100 

1,162,900 

1,091,700 

1,091,700 

Forest 

394,600 

375,300 

349,200 

349,200 

Conservation 

and  Recreation 

153,200 

195,600 

264,400 

264,400 

Urbani' 

57,200 

78,600 

102,800 

102,800 

Industrial 

12,200 

14,900 

19,200 

19,200 

Beale  AFB 

23,000 

23,000 

23,000 

23,000 

Total  (in  acres) 

1,850,300 

1,850,300 

1,850,300 

1,850,300 

Source:  Projections  adapted  from  Yuba,  Sutter  and  Butte  County  General 


Plans  and  California  State  Depth  of  Water  Resources,  Bulletin 
No.  58. 

\J  Urban  lands  include  the  categories  of  commercial  and  public  and  semi¬ 
public  facilities  as  well  as  residential  structures. 


Projected  land  use  in  the  flood  plain  is  shown  in  the  next  tabulation. 
(Forest  land  uses  as  well  as  military  land  use  are  located  out  of  the 
flood  plain.) 


\  : Conse^at ion  and :  Y/  :  :  Total 

Year  :  Agriculture  :  Recreation  :  Urban  :  Industrial  :  (in  acres) 


1990 

299,400 

22,900 

2000 

295,200 

24,300 

2010 

291,500 

25,600 

2020 

288,600 

26,600 

2030 

285,600 

27,600 

2040 

282,300 

28,600 

2090 

282,300 

28,600 

12,900 

1,800 

337,000 

15,500 

2,000 

337,000 

17,700 

2,200 

337,000 

19,400 

2,400 

337,000 

21,200 

2,600 

337,000 

23,300 

2,800 

337,000 

23,300 

2,800 

337,000 

Source:  Projections  by  Sacramento  District,  Corps  of  Engineers. 

1/  Urban  lands  include  the  categories  of  commercial  and  public  and  semi¬ 
public  as  well  as  residential  structures. 
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26.  Housing.  - 


Increases  In  projected  housing  have  been  divided  between  major  urban 
areas  and  the  remaining,  or  mainly  rural,  portions  of  the  three  counties, 
and  indices  for  projecting  the  number  of  future  housing  units  are  shown  in 
the  following  tabulation.  Housing  unit  growth  for  Marysvllle-Yuba  City 
is  characteristically  lower  than  the  remaining  parts  of  the  two  counties 
because  these  urban  areas  are  comparatively  more  developed  to  begin  with. 
This  also  accounts  for  the  high  rate  of  growth  of  the  rural  areas.  It 
is  also  noteworthy  that  there  Is  a  small  amount  of  growth  for  housing 
units  in  the  major  urban  areas  even  after  population  stabilizes.  This  is 
due  to  the  effect  of  a  declining  ratio  of  persons  per  housing  unit.  The 
growth  in  housing  units  for  the  remainder  of  Butte  County  reflects 
increases  in  units,  less  the  growth  for  the  areas  of  Chico  and  Paradise, 
located  out  of  the  flood  hazard  area.  The  replacement  of  housing  units 
for  all  damage  reaches  was  based  on  a  50-year  replacement  cycle.  Replace¬ 
ment  ratios  for  individual  damages  reaches  were  based  on  data  from  the 
1970  Census  of  Housing  pertaining  to  the  distribution  of  structures  by 
year  built. 


Year  : 

Remainder 
Butte  Co. 

:  Remainder 
:  Sutter  Co. 

:  Remainder 
:  Yuba  Co. 

:  Marysville 

:  Yuba  City 

1990 

1.27 

1.37 

1.32 

1.02 

1.26 

2000 

1.47 

1.63 

1.59 

1.11 

1.58 

2010 

1.74 

1.91 

1.87 

1.18 

1.89 

2020 

2.07 

2.34 

2.18 

1.18 

1.95 

2030 

2.44 

2.83 

2.52 

1.19 

2.00 

2040 

2.83 

3.36 

2.86 

1.19 

2.00 
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27. 


Commercial. 


It  is  assiimed  that  comnercial  development  in  the  flood  plain  will 
follow  the  same  overall  trend  as  predicted  for  retail  trade  activities. 
Wholesale  trade  la  anticipated  to  remain  of  minor  consequence,  with  virtu¬ 
ally  all  commercial  development  related  directly  to  retail  activities. 
Historically,  retail  trade  activities  in  the  three-county  area  have  closely 
paralleled  population  movements.  Data  from  the  California  State  Board  of 
Equalization  for  1960  and  1974  indicate  that  retail  sales  permits  for  the 
three  counties  Increased  at  an  average  rate  of  about  2  percent  per  annum 
during  this  period,  while  the  three-county  population  increased  at  an 
average  rate  of  about  2.25  percent  per  annum. 

For  this  analysis  it  is  assumed  that  the  development  of  retail  trade 
establishments  and,  therefore,  commercial  development  will  continue  to 
parallel  population  movements.  Based  on  projections  by  the  State  of 
California,  the  population  of  the  study  area  is  expected  to  increase  at  an 
average  rate  of  about  1.25  percent  per  annum  between  1976  and  2040,  the 
last  year  of  the  study  period  for  which  growth  is  projected.  In  conformance 
with  past  trends,  retail  trade  establishments  are  projected  to  increase  at 
a  rate  slightly  less  than  for  population,  or  about  1  percent  per  year,  for 
the  study  area.  Projections  for  individual  damage  reaches  are  modified  by 
the  extent  of  current  development  and  by  the  direction  of  development 
suggested  by  local  master  plans.  The  replacement  of  commercial  establish¬ 
ments  is  based  on  a  50-year  replacement  cycle,  with  the  replacement  ratios 
developed  for  residential  units  as  described  above. 
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28. 


Industrial  and  utilities. 


Short  term  historical  Investment  in  new  plant  and  equipment  data 
are  available  on  a  county  basis,  but  because  of  the  limited  time  span  and 
erratic  behavior  of  the  trends,  it  is  difficult  to  estimate  a  long  term 
pattern  for  Industrial  growth.  As  a  guide  to  assessing  damageable  indus¬ 
trial  property  in  the  flood  plain,  projections  of  future  manufacturing 
production  of  food  and  kindred  products,  lumber  products  and  furniture, 
and  transportation  equipment  (excluding  motor  vehicles)  were  obtained  from 
OBERS-72  for  the  Sacramento  Economic  Area.  The  projected  average  rate  of 
growth  for  earnings  in  these  activities  is  3.45  percent  per  annum  whole. 

The  average  rate  of  growth  for  employment  is  0.88  percent.  It  is  assumed 
that  because  of  increasing  productivity,  increases  in  the  number  of  indus¬ 
trial  establishments  will  be  more  closely  correlated  with  Increases  in 
employment  than  Increases  in  earnings.  Industrial  units  are,  therefore, 
projected  to  increase  at  a  rate  of  slightly  less  than  one  percent  per 
annum  with  replacement  units  based  on  a  70-year  replacement  cycle.  Increase 
in  Industrial  units  projected  for  individual  damage  reaches  were  based  on 
the  above  assumptions,  modified  by  the  extent  of  existing  development  and 
local  master  plans. 

29 .  Public  and  senipublic  facilities.  - 

The  public  and  semipublic  category  includes  a  wide  spectrum  of 
facilities  ranging  from  neighborhood  facilities,  such  as  schools  and 
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churches »  to  central  office  complexes  for  city,  county,  State  or  even 
Federal  government  workers.  For  this  analysis  it  is  assumed  that  popu¬ 
lation  projections  for  the  three-county  area  are  an  appropriate  index  for 
projecting  increases  in  neighborhood  facilities  while  1972  OBERS  projections 
for  employment  in  the  civilian  government  sector  would  be  most  appropriate 
for  projecting  increases  in  such  centralized  facilities  as  office  buildings. 

As  previously  discussed,  the  population  of  the  three-county  study 
area  is  expected  to  increase  at  an  average  rate  of  about  1.25  percent  per 
year.  Data  from  the  1972  OBERS  report  for  the  Sacramento  BEA  adapted  for 
local  conditions,  indicate  a  similar  growth  rate  is  expected  in  employment 
in  the  civilian  government  sector.  It  is,  therefore,  assumed  that  an 
average  annual  growth  rate  of  about  1.25  percent  per  annum  is  an  appropriate 
rate  for  projecting  increases  in  public  facility  development.  Replacement 
units  are  based  on  a  70-year  replacement  cycle.  Again,  the  above  projec¬ 
tions  are  modified  for  individual  damage  reaches  by  the  extent  of  current 
development  and  local  master  plans. 

30.  Agriculture.  - 

Projections  of  gross  returns  to  agriculture  on  all  farm  products  in 
1976  prices  are  summarized  in  the  following  tabulation  for  each  damage 
reach  with  agricultural  activities.  In  developing  these  projections, 
current  cropping  patterns  were  first  derived  from  land  use  maps  prepared 
by  the  California  Department  of  Water  Resources  and  average  yields  from 
annual  reports  prepared  by  the  appropriate  County  Department  of  Agriculture. 
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Future  cropping  patterns  and  changes  in  productivity  were  estimated  on  the 
basis  of  studies  of  Northern  Califoxmia  Counties  prepared  by  the  Department 


of  Water  Resources*  It  was  assumed  that  cropping  patterns  and  crop  produc¬ 
tivities  would  stabilize  in  about  50  years,  or  by  the  year  2027.  The  amount 
of  land  available  for  agricultural  activities  was  determined  from  the  land 
use  projections  previously  described.  The  continued  decline  in  agricultural 
acreage  through  2040  combined  with  the  stabilization  of  projected  yields 
and  crop  distribution  by  2030  results  in  the  decline  in  gross  returns 
projected  for  the  2030-2040  period. 


Gross  Returns,  1976  Prices 

(In  Thousands) 


Reach 

1990 

2000 

2010 

2020 

2030 

2040 

1 

7,126 

7,746 

8,407 

9,130 

9,637 

9,521 

2 

4,814 

5,584 

6,475 

7,245 

7,810 

7,717 

5 

15,148 

17,497 

20,136 

22,955 

25,068 

24,769 

6 

9,106 

10,875 

12,905 

15,177 

16,942 

16,739 

8 

38,990 

43,253 

47,796 

52,624 

56,082 

55,409 

10 

30,661 

36,577 

43,184 

49,467 

54,289 

53,638 

11 

25,173 

26,794 

28,111 

28,588 

28,811 

28,494 

12 

38,340 

41,716 

45,033 

48,230 

50,510 

49,904 

13 

36,750 

40,953 

45,471 

50,247 

53,695 

53,051 

31.  Existing  and  projected  flood  plain  units.  - 


The  number  of  units  currently  estimated  to  be  located  within  the 
study  area  and  projections  of  future  units,  based  on  the  above  assumptions, 
are  summarized  in  the  next  tabulation  for  the  following  flood  plain  areas: 
the  Yuba  River,  damage  reaches  1-4;  the  Feather  River  below  the  mouth  of 
the  Yuba  River,  reaches  5-8;  and  the  Feather  River  from  Oroville  to  the 
mouth  of  the  Yuba  River,  reaches  9-13. 
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Reach 

:  Existing  : 
:Conditions : 

1990  : 

2000  : 

2010  : 

2020  : 

2030  : 

20"40- 

2090 

YUBA  RIVER: 

REACHES  1-4 

Residential 

6,052 

7,032 

8,096 

9,146 

10,087 

11,080 

11,763 

Mobile  Homes 

632 

735 

839 

941 

1 ,046 

1,157 

1,240 

Commercial 

600 

662 

700 

735 

773 

800 

824 

Industrial 

60 

68 

73 

78 

81 

84 

86 

Public  &  Semipublic 

67 

79 

88 

97 

102 

107 

1 10 

Agriculture  (acres) 

25,419 

24,964 

24,620 

24,279 

24,050 

23,807 

23,608 

FEATHER  RIVER 

below 

YURA  RIVER 

:  REACHES  5-8 

Residential 

13,618 

17,413 

21,611 

25,452 

27,142 

28,565 

29,343 

Mobile  Homes 

772 

995 

1,228 

1,443 

1,570 

1 ,687 

1,761 

Commercial 

579 

703 

803 

914 

1,028 

1,150 

1,243 

Industrial 

95 

1 10 

121 

131 

140 

149 

152 

Public  &  Seninublic 

no 

140 

165 

187 

210 

232 

244 

Agriculture  ( 

acres) 107 ,960 

106,060 

104,600 

103,160 

102,180 

101,140 

100,310 

FEATHER  RIVER 

,  OROVILLE  to  YUBA  RIVER: 

REACHF'S 

9-13 

Residential 

1 1 , 366 

14,888 

17,415 

20,518 

24,654 

29,124 

32,393 

Commercial 

340 

411 

471 

537 

604 

675 

729 

Industrial 

80 

91 

101 

109 

1 17 

124 

127 

Public  &  Semipublic 

69 

89 

106 

121 

135 

149 

157 

Agriculture  ( 

acres) 185,110 

181,840 

179,330 

176,880 

175,200 

173,400 

171,990 

3 2 •  Future  property  values .  - 

For  dana^e  and  benefit  analysis,  existing  structures  are  evaluated 
on  the  basis  of  their  current  market  values,  and  new  and  replacement  units 
are  evaluated  on  the  basis  of  1976  construction  prices  and  conditions. 
increase  in  value  per  structure  is  projected  durine  the  study  period, 
either  for  existlnc;  or  new  or  replacement  units  or  for  the  content  value 
of  commercial,  industrial,  public,  and  semipublic  units.  Residential 
content  values,  however,  are  expected  to  increase  over  tine  with  increases 
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in  affluence  (increases  in  per  capita  income  in  real  terms).  Residential 
content  values  for  the  flood  plain  areas  are  currently  estimated  at  40 
percent  of  structural  values.  Increases  in  content  values  during  the 
study  period  are  projected  on  the  basis  of  anticipated  growth  in  resident 
per  capita  income  for  the  three-county  area  as  previously  described.  Such 
Increases  are  projected  to  continue  until  residential  content  values  reach 
a  maximum  of  75  percent  of  structural  values.  Additional  increases  in 
content  value  are  not  prelected  beyond  the  75  percent  limit.  The  effect 
of  the  affluence  factor  on  future  residential  content  values  is  shown  by 
data  in  the  next  tabulation. 
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RESIDENTIAL  STRUCTURE  AND  CONTENT  VALUES  -  1976  PRICES 


Existing 

Conditions  1990 


YUBA  RIVER:  Reaches  1-A 

Residential: 

Nunber  of  Units 

6,052 

7,032 

Average  Value  of 
Structures  ($1,000) 

15.0 

17.3 

Without  affluence 
Average  Value  of 
Contents  ($1,000) 

6.0 

6.9 

Percent  of  Structural 
Value 

40 

40 

With  affluence 

Average  Value  of 
Contents  ($1,000) 

6.0 

10.9 

Percent  of  Structural 
Value 

40 

63 

Mobile  Homes: 

Number  of  Units 

632 

735 

Average  Value  of 
Structures  ($1,000) 

7.7 

9.3 

Without  affluence 
Average  Value  of 
Contents  ($1,000) 

3.1 

3.7 

Percent  of  Structural 
Value 

40 

40 

With  affluence 

Average  Value  of 
Contents  ($1,000) 

3.1 

5.9 

Percent  of  Structural 
Value 

40 

63 

FEATHER  RIVER  below  YUBA 

RIVER: 

Reaches 

Residential: 

Number  of  Units 

13,618 

17,413 

Average  Value  of 
Structures  ($1,000) 

19.2 

21.6 

Without  affluence 
Average  Value  of 
Contents  ($1,000) 

7.7 

8.6 

Percent  of  Structural 
Value 

40 

40 

With  affluence 

Average  Value  of 
Contents  ($1,000) 

7.7 

13.6 

Percent  of  Structural 
Value 

40 

63 

2040- 


2000 

2010 

2020 

2030 

2090 

8,096 

9,146 

10,087 

11,080 

11,763 

18.8 

20.1 

20.6 

20.8 

20.8 

7.5 

8.0 

8.2 

8.3 

8.3 

40 

40 

40 

40 

40 

14.1 

15.1 

15.4 

15.6 

15.6 

75 

75 

75 

75 

75 

839 

941 

1,046 

1,157 

1,240 

10.3 

11.1 

11.4 

11.4 

11.4 

4.1 

4.4 

4.6 

4.6 

4.6 

40 

40 

40 

40 

40 

7.7 

8.3 

8.5 

8.5 

8.5 

75 

75 

75 

75 

75 

8 

21,611 

25,452 

27,142 

28,565 

29,343 

23.2 

24.3 

24.8 

24.9 

24.9 

9.3 

9.7 

9.9 

10.0 

10.0 

40 

40 

40 

40 

40 

17.4 

18.2 

18.6 

18.7 

18.7 

75 

75 

75 

75 

75 
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RESIDENTIAL  STRUCTURE  AND  CONTENT  VALUES  -  1976  PRICES 

(CONTINUED) 

Existing  20 AO- 


Conditions 

1990 

2000 

2010 

2020 

2030 

2090 

FEATHER  RIVER  below  YUBA 

RIVER: 

Reaches  S- 

-8  (Cont'd) 

Mobile  Homes: 

Number  of  Units 

Average  Value  of 

772 

995 

1,228 

1,AA3 

1,570 

1,687 

1,761 

Structures  ($1,000) 
Without  affluence 

8.5 

10.8 

12.1 

13.1 

13. A 

13. A 

13. A 

Average  Value  of 
Contents  ($1,000) 
Percent  of  Structural 

3. A 

A. 3 

A. 8 

5.2 

5. A 

5. A 

5. A 

Value 

With  affluence 

AO 

AO 

AO 

AO 

AO 

AO 

AO 

Average  Value  of 
Contents  ($1,000) 
Percent  of  Structural 

3. A 

6.8 

9.1 

9.8 

10.0 

10.0 

10.0 

Value 

AO 

63 

75 

75 

75 

75 

75 

FEATHER  RIVER,  OROVILLE  1 

to  YUBA 

RIVER:  Reaches  9- 

13 

Residential: 

Nuiri>er  of  Units 

Average  Value  of 

11,366 

1A,888 

17,A15 

20,518 

2A,65A 

29,12A 

32,393 

Structures  ($1,000) 
Without  affluence 

16.9 

20.2 

21.5 

22.5 

23.2 

23.5 

23.5 

Average  Value  of 
Contents  ($1,000) 
Percent  of  Structural 

6.8 

8.1 

8.6 

9.0 

9.3 

9. A 

9. A 

Value 

With  affluence 

AO 

AO 

AO 

AO 

AO 

AO 

AO 

Average  Value  of 
Contents  ($1,000) 
Percent  of  Structural 

6.8 

12.7 

16.1 

16.9 

17. A 

17.6 

17.6 

Value 

AO 

63 

75 

75 

75 

75 

75 
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SECTION  IV  -  FLOOD  DAMAGES  UNDER  EXISTING  (PREPROJECT)  CONDITIONS 


33.  General 


This  section  describes  flood  characteristics  and  methodology  used 
In  developing  average  annual  damages  under  existing  (preproject)  conditions, 
on  the  Yuba  and  Feather  Rivers  with  existing  flood  control  measures. 

Existing  flood  control  measures  Include  the  Sacramento  River  Flood  Control 
Project,  Orovllle  and  New  Bullards  Bar  Reservoirs,  nonstructural  measures 
between  the  levees  of  Reach  1  on  the  Yuba  River,  and  the  designated  flood¬ 
way  on  the  Feather  River  from  the  city  of  Orovllle  to  Honcut  Creek. 

In  1963,  at  the  time  the  Corps  of  Engineers  reported  on  the  Yuba 
River  basin,  the  State  and  Federal  governments  concluded  that  three  Inter¬ 
related  dams  would  be  required  to  protect  the  lower  Yuba  and  Feather  River 
basins  from  the  standard  project  flood  —  Orovllle  Dam  on  the  Feather 
River  and  New  Bullards  Bar  and  Marysville  Dams  on  the  Yuba  River.  Orovllle 
Dam  was  completed  In  1967,  and  New  Bullards  Bar  Dam  was  completed  In  1970. 
New  Bullards  Bar  Dam  controls  only  487  square  miles  of  the  Yuba  basin, 
leaving  809  square  miles  above  the  Marysville  damslte  uncontrolled.  Thus, 
the  Marysville  Lake  project  Is  needed  to  provide  the  degree  of  protection 
envisioned  when  plans  for  the  three-dam  system  were  evolved. 

Tangible  direct  flood  damages  have  been  evaluated  on  a  monetary 
basis;  secondary  benefits  have  not.  Intangible  damages,  such  as  loss  of 
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life.  Impairment  of  health  and  living  conditions,  and  other  items  not 
subject  to  monetary  evaluation  are  excluded  from  the  damage  analysis* 

34.  Flood  characteristics.  - 

Floods  in  the  Yuba  and  Feather  River  basins  are  generally  caused  by 
winter  rain-type  storms  which  may  occur  at  any  time  from  November  through 
April.  Occasionally  the  i^noff  from  direct  precipitation  is  augmented  by 
melting  snow.  A  typical  flood-producing  storm  may  last  for  several  days 
and  is  generally  composed  of  a  rapid  succession  of  several  individual 
storms  which  combine  to  produce  high  intensity  peak  flows  on  all  streams 
in  the  basins.  In  the  upstream  tributary  areas,  runoff  accumulates  rapidly, 
and  the  floods  produced  are  of  high  intensity  but  relatively  short  duration. 
Floodwater  velocities  are  high,  and  damages  to  roads,  bridges  and  improve¬ 
ments  along  the  river  are  severe.  In  the  lower  reaches  of  the  rivers, 
velocities  decrease  with  the  decrease  in  the  stream  gradient.  The  most 
destructive  flood  of  record  on  the  Yuba  River  occurred  during  the  20-day 
period  between  21  November  and  10  December  1950.  A  break  occurred  in  the 
south  bank  Yuba  River  levee  near  Hammonton  with  widespread  flooding  covering 
about  43,200  acres.  The  total  loss  due  to  this  flood  was  over  $4  million, 
of  which  $3,620,000  was  below  Harry  L.  Englebright  Dam.  The  most  destruc¬ 
tive  flood  on  the  Feather  River  occurred  in  December  1955.  Breaks  occurred 
in  the  Feather  River  levees  near  Yuba  City  and  Nicolaus,  and  100,200  acres 
were  flooded.  Total  loss  from  this  flood  was  in  excess  of  $50  million. 
Historical  floods  are  described  in  more  detail  in  Appendix  F,  Hydrology, 
Hydraulics,  and  Reservoir  Regulation. 
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35*  Recent  flood  damages,  - 

The  most  recent  significant  floods  on  Yuba  and  Feather  Rivers  for 
which  damage  information  is  available  occurred  in  November  1950,  December 
1955,  December  196A,  and  January  1970*  Primary  damage  from  these  floods 
for  the  area  do\^mstream  from  New  Bullards  Bar  on  the  North  Yuba  River  and 
on  the  Feather  River,  below  Oroville  Dam,  based  on  prices  and  conditions 
at  the  time  of  the  flood,  are  as  follows: 


Flood 

Yuba  River  : 

Damage  : 

Feather  River 
Damage 

November  1950 

$3,620,000 

$  222,000 

December  1955  - 

January 

1956 

2,501,000 

50,484,000 

December  196A  - 

January 

1965 

1,675,000 

4,270,000 

January  1970 

347,000 

2,634,000 

A  breakdown  of 

the  December  1955 

flood  damage  into  major  damage 

categories  is  given  in  the  following  tabulation: 


:  Yuba  River  :  Feather  River 


Damage  Category : Damage : Damage 


Agricultural 

$  386,000 

$20,946,000 

Residential 

Nepllj’ible 

10,764,000 

Commercial 

96,000 

2,962,000 

Industrial 

242,000 

3,101,000 

Public  facilities 

1,777,000 

12,711,000 

Total 

$2,501,000 

$50,484,000 

Total  in  1976  Prices 

$5,578,000 

$112,341,000 
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The  1955  flood  inundated  100,200  acres  in  the  Feather  River  basin  in 


the  following  reaches: 


Oroville  to  Yuba  City 


16,600 


Yuba  City 


2,000 


Below  Yuba  City 


57,000 


Nicolaus  area 


24,600 


With  the  exception  of  the  2,0n0^acre  Yuba  City  area,  flooding  was  on 
developed  agricultural  land,  including  suburban,  coimriercial  and  industrial 
developments*  The  flood  caused  the  evacuation  of  about  30,000  people, 
flooded  3,300  homes,  disrupted  normal  community  activities  for  several 
months,  and  drowned  6,000  head  of  livestock.  However,  the  most  tragic 
result  was  the  loss  of  38  human  lives.  If  the  1955  flood  were  to  occur 
today,  under  current  prices  and  conditions,  over  50,000  people  would  have 
to  be  evacuated  and  damages  would  be  almost  three  times  greater  than  those 
that  occurred  in  the  1955  event.  The  peak  flow  at  Oroville  0am  site  in 
1964  exceeded  the  1955  peak  flow;  however,  the  partially  completed  Oroville 
Dam  reduced  the  peak  to  less  than  the  1955  peak,  thus  preventing  an  esti¬ 
mated  $30,000,000  in  damages  if  the  levee  would  have  breached,  or  $1,800,000 
without  levees  being  breached.  Other  large  floods  occurred  in  1907,  1909, 
1928,  1937,  1940,  and  1942. 

36.  Types  of  flood  damages.  - 

Flood  damages  in  the  flood  plain  were  desl:^nated  by  classes  and  types 
of  damages  and  were  developed  in  accordance  with  the  terminolocv  contained 
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in  paragraph  1-72,  EM  1120-2-101,  Survey  Investi<^,atlons  and  Reports,  General 
Procedure.  Under  these  guidelines,  the  tangible  primary  damages  considered 
were  physical  damages  caused  by  inundation  and  flood  emergency  losses  or 
costs  incurred  in  fighting  or  preparing  for  flooding. 

-  Residential  damages  include  Inundation  losses  to  all  residences 
and  appurtenant  residential  structures  and  damages  to  grounds. 

-  Personal  property  and  contents  of  residences  were  separated  from 
damages  to  residential  structures. 

-  Commercial  damages  include  loss  to  all  properties  used  in  commerce, 
business,  trade,  servicing,  or  entertainment  as  distinguished  from  other 
properties  used  in  Industry,  public  administration,  utility  production  and 
services,  and  transportation.  Physical  flood  damages  to  commercial  property 
and  facilities  Include  damages  to  land,  buildings,  equipment,  supplies, 
merchandise,  and  other  items  used  in  the  conduct  of  businesses. 

-  Industrial-utilities  damages  include  inundation  losses  and  destruc¬ 
tion  to  industrial  and  public  utilities  properties.  Facilities  used  in 
extracting,  producing,  manufacturing,  and  processing  of  commodities  and 
heavy  warehousing,  and  those  involved  in  distribution  are  generally  classi¬ 
fied  as  industrial. 

-  Public  utilities  damages  include  losses  to  all  utilities,  such  as 
railroads,  electric,  water,  telephone  plants,  transmission  lines  and  other 
similar  facilities. 
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-  Public  and  semipublic  facilities  damages  include  Inundation  losses 
to  public  and  semipublic  buildinp,s,  roads  and  bridj^es,  streets,  pavement, 
sidewalks,  highway  structures,  parks,  and  other  facilities  including  equip¬ 
ment  and  furnishings  owned  or  operated  by  Federal,  State,  county  or  local 
government  units. 

-  Agricultural  damages  including  reestablishment  costs  of  orchards, 
costs  of  debris  cleanup  and  leveling,  loss  of  crop  returns  when  the  dura¬ 
tion  and  timing  of  flooding  would  prevent  planting,  and  damages  to  equipment 
which  would  not  be  removed  prior  to  flooding. 

-  Other  losses  to  the  public  include  the  additional  costs  incurred 
during  flood  emergencies  such  as  evacuation  and  reoccupation,  flood  fighting, 
disaster  relief,  levee  repair,  and  extra  duty  for  police,  fire  and  military 
units . 

37.  Depth-damage  relationships.  - 

Depth-damage  relationships  describe  probable  damages  that  will  occur 
under  different  depth  of  flooding  conditions,  either  as  a  percentage  of 
the  total  value  of  damageable  property  or  in  the  probable  loss  expected. 

The  depth-damage  relationships  for  structural  and  content  damage  categories 
used  in  this  analysis  x^ere  derived  from  historicai  flood  survey  data  from 
the  project  and  comparable  flood  hazard  areas.  These  relationships  are 
summarized  in  the  next  tabulation. 
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Depth^Dainage  Relationships  in  Percent 
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Facility  Contents  0  4  10  32  50  58  64  67  70  100.0 


Depth-damage  relationships  for  public  facilities,  such  as  roads  and 
bridges,  and  for  emergency  costs  are  derived  from  historical  survey  data 
and  interviews  of  local  officials.  Total  damage  relationships  associated 
with  a  given  hypothetical  level  of  flooding  (see  paragraph  39  for  discussion 
on  flow-damage  relationships)  are  developed  for  these  damage  categories 
rather  than  specific  depth-damage  relationships. 

Agricultural  damage  relationships  are  also  developed  for  given  hypo¬ 
thetical  flood  events  on  the  basis  of  historical  flood  data  from  the  study 
area  and  similar  areas.  Roth  crop  and  noncrop  damages  are  estimated. 

Noncrop  damages  include  debris  cleanup,  leveling,  and  damages  to  improvements 
such  as  roads,  fences,  irrigation  systems,  and  other  equipment  that  could 
not  be  removed  prior  to  flooding.  Crop  damages  Include  the  loss  of  net 
returns  plus  cultural  costs  incurred  prior  to  the  probable  percent  of 
flooding,  less  any  net  returns  which  could  be  derived  from  planting  alter¬ 
native  crops  following  the  flood  event.  If  a  levee  failure  occurred  in 
the  study  area,  it  is  assumed  that  the  duration  of  flooding  and  the  subsequent 
debris  cleanup  and  leveling  efforts  V70uld  prohibit  the  planting  of  substi¬ 
tute  crops.  Crop  damages  are,  therefore,  estimated  as  the  loss  of  net 
returns  plus  cultural  costs  incurred  prior  to  the  flooding  event.  In  addition 
to  the  above,  such  perennial  crops  as  developed  pastures  or  orchards  may 
incur  losses.  For  this  analysis,  it  is  assumed  that  an  average  of  one- 
half  of  the  useful  life  of  pastures  or  orchards  would  be  remaining  at  the 
time  of  flooding  and  the  naxlinum  loss  of  the  stand  is  estimated  as  one- 
half  of  the  establishment  cost. 
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Maximum  agricultural  damages  used  In  this  analysis.  Including  crop 
and  noncrop  damages  and  loss  of  stands  where  applicable,  are  summarized  In 
the  following  tabulation.  Damages  associated  with  particular  hypothetical 
flood  events  for  Individual  reaches  were  derived  from  these  maximum  damages 
on  the  basis  of  the  estimated  depth  and  duration  of  flooding  and  historical 
survey  data. 


Maximum  Agricultural  Damages 


Crop 

Damages 

(per  acre) 

Orchards 

$2,535 

Field  crops 

335 

Rice 

165 

Truck  crops 

745 

Alfalfa  and  mixed  pastures 

365 

Grains  and  hay 

270 

Native  pasture 

45 

38.  Flow-frequency  relationships.  - 


Flow-f requency  curves  were  prepared  for  several  Index  stations  to 
correlate  flood  damage  and  floodflow.  The  curves  indicate  the  probable 
frequency  of  occurrence  of  damaging  flows  at  selected  Index  stations. 

Flood  damages  reaches  and  Index  stations  are  discussed  In  Section  II* 

The  flow-f requency  curves  used  In  this  analysis  for  the  Feather  River  below 
mouth  of  Yuba  River  and  the  Feather  River  at  mouth  Index  stations  include 
the  probable  impact  of  upstream  levee  failures.  Levee  failures  were  assumed 
to  occur  when  streamflow  exceeded  levee  design  capacity. 
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39 


Flov-damap,e  relationships^  - 


Flow-damage  relationships  describe  the  probable  flood  damages  expected 
with  various  streamflows.  They  are  derived  by  estimating  the  probable 
flood  damages  for  several  hypothetical  floods  of  given  streamflows.  Inter¬ 
mediate  damage  points  are  interpolated  from  these  estimates  on  the  basis 
of  proportionate  changes  in  the  magnitude  of  streamflows.  The  probable 
damages  for  hypothetical  floods  are  estimated  by  identifying  the  associated 
flood  plain  area,  inventorying  this  area  by  damage  category  and  depth  of 
flooding,  and  applying  the  appropriate  depth-damage  relationship.  Probable 
damages  from  these  flows  expected  for  the  25-year,  50-year,  100-year  and 
SPF  flood  events  under  existing  conditions  are  summarized  in  the  following 
tabulations. 
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ages  Under  Existing  Conditions 
25-Year  Event  ~  1976  Prices 
(in  thousands) 
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Total  $3,674  $57 _ $48 _ $21 _ $17 _ $170 _ $271 _ $1.642  $1  .764  $7.664 
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Total  $3,938  $70 _ $64 _ $25 _ $24 _ $2n _ $303  $2,032  $2,079  $8.746 


Damages  Under  Existing  Conditions 
100-Year  Event  -  1976  Prices 
(In  thousands) 
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Total  $A.362  $21,509  $10,437  $2.A69  $945 _ $A.A77  $511  $7,410  $4.686  $56,806 
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Total  $30,322  $125,720  $77,949  $6,323  $2,485  $36,916  $23,071  $28,333  $14,067  $345,186 


40.  Damage-f requency  relationships.  - 


Damage-frequency  relationships  describe  the  probable  frequency  of 
occurrence  of  flood  damages  of  varying  magnitudes.  They  are  usually  derived 
by  combining  the  damage-flow  and  flow-frequency  relationships.  As  discussed 
In  paragraph  20,  theoretically,  levees  surrounding  Marysville  are  high 
enough  to  prevent  flooding  from  Yuba  River  waters;  however,  the  city  actually 
does  not  have  complete  flood  protection  because  of  factors,  other  than 
overtopping,  that  may  result  In  levee  failure.  Levee  failure  could  result 
from  excessive  levee  erosion  during  a  major  flood,  excessive  seepage,  lack 
of  maintenance,  or  a  combination  of  these  factors.  Marysville  Lake,  In 
conjunction  with  the  already  completed  New  Bullards  Bar  Reservoir  will  be 
of  material  assistance  In  protecting  Marysville.  In  the  computation  of 
preventable  damages  It  has  been  assumed  that  one  levee  failure  would  be 
prevented  by  storage  at  Marysville  Lake  every  500  years.  Total  damage- 
frequency  relationships  for  selected  points  for  each  reach  are  summarized 
In  the  next  tabulation. 
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4 1 .  Average  annual  dama?^es.  - 


Average  annual  flood  danages  are  the  expected  value  of  damages  for 
a  given  economic  condition  and  point  in  time.  They  are  determined  by 
weighting  the  estimated  damages  from  varying  deerees  of  flooding  by  their 
probability  of  occurrence  and  may  be  approximated  by  measuring  the  area 
under  the  appropriate  damage-frequency  curves  using  standard  computerized 
integral  procedures.  Average  annual  flood  damages  computed  for  the  13 
damage  reaches  under  existing  conditions  and  1976  prices  are  as  follows: 

Reach  Average  Annual  Damages 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


$  374,300 


29,200 

631.400 
266,500 
380,600 

363.400 


1,994,100 


745,100 

97,200 

404.200 
53,700 

105,900 

419.200 


TOTAL 


$5,864,800 
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SECTION  V  -  WATER  RESOURCES  PROBLEMS 


42 .  General.  - 

Water  resources  studies  for  the  Marysville  Lake  project  identified 
need  for  the  following: 

-  Increased  supplies  of  electric  power 

-  Increased  supplies  of  water  for  irrigation 

-  Higher  degree  of  flood  protection  in  Yuba  and  Feather  River  basins 
Opportunities  for  lake-oriented  recreation 

Opportunities  for  recreation  associated  with  free-flowing  streams 

-  Enhancement  of  fish  and  wildlife  resources 

These  problems  and  needs  are  summarized  in  the  following  paragraphs. 

43.  Power.  - 

The  most  recent  available  estimate  of  future  need  for  electric 
peaking  power  in  California  is  the  October  1976  projection  by  the  staff 
of  the  California  Energy  Resources  Conservation  and  Development  Commission, 
as  discussed  in  Appendix  I,  Power.  That  projection  indicates  needs  will 
increase  as  follows : 
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Year 


(MW) 


(mil  kWh) 


1975 

1990 

1993 

1995 


28,800 

46,500 

49,800 

53,300 


137,100 

228,200 

251,000 

267,200 


The  FPC  conducted  studies  in  1976  and  January  1977  of  the  need  for 
additional  system  peaking  capability  in  the  1990 's  in  the  FPC  Power 
Supply  Area  46  (northern  California  and  western  Nevada) .  Results  of  the 
studies  are  summarized  in  letters  from  the  FPC  to  Sacramento  District, 
dated  26  July  1976,  24  August  1976,  and  1  February  1977  included  in 
Appendix  B.  Estimated  loads  used  in  the  study  were  from  those  developed 
for  the  Western  Systems  Coordinating  Council  (WSCC)  and  shown  in  its 
"Reply  to  Federal  Power  Commission  Docket  R-362,  Order  383-3,"  dated  1 
April  1976.  The  study  area  is  the  "Pacific  Southwest  Power  Area, 
Sub-Area  D,"  which  approximates  Power  Supply  Area  46.  The  following 
tabulation  shows  the  FPC's  estimated  loads  in  the  early  1990 's. 


Estimated  Annual  Load  Requirements 


Year 


Peak  Demand 
MW 


Energy 

GlTh 


31,000 

32.500 
34,200 
35,900 
37,600 

39.500 


161,800 

169.700 
177,900 
186,600 

195.700 
205,200 


1991 

1992 

1993 

1994 


19951/ 


T7 Obtained  from  WSCC-intervening  years  by  interpolation 
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Resources  used  In  the  FPC  study  of  a  2,250  MW  powerplant  are  from  the  WSCC 
report,  ’’Summary  of  Estimated  Loads  and  Resources,”  dated  April  1976, 
updated  to  Include  all  generating  plants  placed  in  service  in  1976,  under 
construction  and  planned.  Additional  information  was  obtained  from 
individual  utilities,  as  needed. 

The  need  for  peaking  power  Is  discussed  in  more  detail  in  Appendix  I, 

Power . 


44.  Water  supply.  - 


Data  from  the  California  Department  of  Water  Resources,  in  October 
1976,  indicate  the  potential  shortage  of  water  supply  for  the  combined 
Central  Valley  Project  -  State  Water  Project  system  would  be  about  as 
follows,  with  and  without  water  conservation  measures. 


Potential  Shortage  (million  ac-ft) 
Year  Without  conservation  With  conservation 


1990 

1.7 

1.4 

1995 

2.6 

2.2 

2000 

3.0 

2.6 

The  USBR  has  indicated  by  letter  dated  2  April  1976,  Included  in 
Appendix  B,  that  yield  from  the  Marysville  Lake  project  could  be  used  for 
meeting  CVP  water  service  demands  as  soon  as  the  project  can  be  constructed. 

The  need  for  irrigation  water  supply  is  discussed  in  more  detail  in 
Appendix  J,  Water  Resources  and  Irrigation  Supply. 
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45 .  Flood  damage  reduction,  - 


As  discussed  earlier  in  this  appendix,  the  plan  for  provision  of 
flood  protection  for  the  Feather-Yuba  River  basins  was  based  on  a  three- 
dam  system  consisting  of  the  completed  Oroville  and  New  Bullards  Bar 
projects  and  Marysville  Lake.  Under  existing  conditions,  with  only  the 
Oroville  and  New  Bullards  Bar  projects  completed,  the  basins  are  still 
subject  to  flood  damage,  with  average  annual  damages  estimated  to  total 
$5,865,000. 

46 .  General  recreation.  - 

Studies  indicate  that  80  percent  of  the  day  use  and  50  percent  of 
the  overnight  use  of  lake-oriented  recreation  facilities  are  derived  from 
a  market  area  within  a  50-road  mile  radius  and  the  remainder  of  the  use 
comes  from  as  far  away  as  150-road  miles.  Population  within  a  150-raile 
radius  of  the  Marysville  Lake  project  is  expected  to  increase  from  5.1 
million  in  1975  to  6.0  million  in  1990  and  8.7  million  by  the  year  2020. 
It  is  projected  that  there  will  be  need  for  a  significant  number  of 
additional  outdoor  recreation  opportunities  associated  with  the  growing 
population . 

Recreation  use  of  streams,  particularly  the  lower  Yuba  River,  is 
severely  limited  by  the  lack  of  public  lands  and  access  to  the  streams. 
There  presently  exists  a  significant  need  for  recreation  opportunities  of 
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this  type.  The  river  portion  of  the  project  is  considered  to  have  a 
market  area  of  50  miles,  with  over  80  percent  of  the  users  originating 
from  this  area,  although  there  would  be  some  use  from  more  distant 
origins.  Population  within  the  market  area  is  expected  to  increase 
from  345,000  in  1975  to  365,000  in  1990  and  535,000  in  2020. 

Recreation  needs  are  discussed  in  more  detail  in  Appendix  D, 

Recreation  Resources. 

47.  Fish  and  wildlife  resources.  -- 

Studies  Indicate  that  there  are  important  fishery  resources  associated 
with  the  Yuba  River  and  that  with  implementation  of  enhancement  measures 
these  resources  could  be  increased  to  the  benefit  of  the  commercial  fishery 
as  well  as  sport  fishery. 

Development  of  the  California  Central  Valley  for  intensive  agricul¬ 
tural  and  urban  use  has  resulted  in  loss  of  wetlands  for  waterfowl.  There 
is  a  need  to  develop  marsh  habitat  to  support  waterfowl  populations. 

The  need  for  fish  and  wildlife  enhancement  is  discussed  further  in 
Appendix  D,  Recreation  Resources. 
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SECTION  VI  -  POSSIBLE  SOLUTIONS 


48.  General*  - 

As  discussed  in  Section  VI  of  the  Phase  I  General  Design  Memorandum, 
a  number  of  alternative  solutions  were  considered  for  meeting  identified 
water  resources  problems  and  needs,  including  multiple-purpose  projects 
at  various  sites;  single-purpose  projects;  local  protection  projects; 
combination  plans  (storage  and  bypasses,  etc.);  nonstructural  measures; 
and  no  action.  On  the  basis  of  preliminary  studies  of  accomplishments 
and  significant  impacts,  three  alternatives  were  selected  for  detailed 
study  as  follows: 

-  Combination  bypass  and  raising  Englebright  Dam,  Plan  A. 

-  Dam  at  Parks  Bar  site  (Yuba  River  only),  Plan  B. 

-  Dams  at  Parks  Bar  and  Dry  Creek,  Plan  C. 

These  alternatives  are  described  briefly  in  the  following  paragraphs  and 
are  described  in  more  detail  in  the  Phase  I  General  Design  Memorandum. 

49 .  Combination  bypass  and  raising  Englebright  Dam,  Plan  A.  - 

Englebright  Lake  would  be  raised  about  33  feet,  to  elevation  560  feet 
msl,  providing  31,200  acre-feet  of  additional  storage  space  and  increasing 
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storage  to  about  100,000  acre-feet.  A  leveed  bypass  would  be  constructed 
to  divert  floodflows  from  the  Yuba  River,  just  upstream  of  Daguerre  Point 
Dam,  to  the  Bear  River.  This  plan  would  provide  standard  project  flood 
protection  to  the  Marysville-Yuba  City  urban  area  and  a  water  supply  yield 
of  about  10,000  acre-feet  per  year.  The  existing  Narrows  powerplants 
would  be  remodeled  and  would  produce  an  estimated  50  million  kWh  annually, 
on  the  average,  more  than  under  existing  conditions.  The  plan  would 
include  a  hatchery  for  enhancement  of  salmon  and  steelhead  resources; 
however,  storage  is  insufficient  to  increase  strearaflow  for  fish  over 
presently  stipulated  flows  (70/250/400  cfs) . 

50 .  Dam  at  Parks  Bar  site  (Yuba  River  only).  Plan  B.  - 

The  lake  would  have  a  gross  pool  elevation  of  560  feet,  and  a  gross 
pool  storage  capacity  of  514,000  acre-feet.  The  lake  would  be  created 
by  construction  of  a  concrete  dam  with  earth  abutments  on  the  Yuba  River 
and  would  inundate  Englebright  Dam,  Old  Narrows  Powerplant ,  and  New 
Narrows  Powerplant.  A  saddle  dike  would  prevent  Impounded  water  from 
spilling  over  into  Dry  Creek.  The  plan  would  include  a  fish  hatchery 
to  mitigate  for  loss  of  spawning  gravels  and  a  multiple-level  intake 
tower  at  the  dam  to  provide  temperature-regulated  water  (at  temperatures 
optimum  for  fish)  to  the  powerplant  and  outlet  works  for  discharge  to 
the  lower  river.  The  main  powerplant  would  have  conventional  turbines 
with  a  capacity  of  100  MW  and  would  be  operated  to  produce  peaking  power. 

A  reregulating  dam  would  be  located  3  miles  downstream,  and  a  baseload 
powerplant  with  an  installed  capacity  of  15  MW  would  be  located  at  the 
afterbay  dam. 
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This  alternative  would  provide  power,  Irrigation,  flood  control, 
recreation,  and  fish  and  wildlife  benefits.  It  would  provide  SPF  flood 
protection  with  a  flood  control  reservation  of  240,000  acre-feet.  The 
average  annual  irrigation  yield  would  be  115,000  acre-feet.  The  main 
powerplant  would  have  a  dependable  capacity  of  60  and  would  generate 
380  million  kWh  per  year  of  onpeak  power.  The  plan  would  provide  minimum 
flows  for  fish  of  600/800/1,000  cfs,  except  in  dry  years  when  only  70/ 
250/400  cfs  could  be  guaranteed. 

51 •  Dams  at  Parks  Bar  and  Dry  Creek,  Plan  C.  - 

The  lake  would  have  a  gross  pool  elevation  of  560  feet,  and  a  gross 
pool  storage  capacity  of  916,000  acre-feet.  The  lake  would  be  created 
by  construction  of  a  concrete  dam  \d.th  earth  abutments  on  the  Yuba  River 
and  an  earthflll  dam  on  Dry  Creek  and  would  inundate  Englebright  Dam,  Old 
Narrows  Powerplant,  and  New  Narrows  Powerplant.  The  plan  would  be  self- 
raltlgatlng  with  respect  to  impacts  on  the  anadromous  fishery,  and 
mitigation  measures  would  be  included  for  impacts  on  wildlife  and  cultural 
resources.  The  plan  would  include  a  fish  hatchery,  spaiming  channel, 
and  management  of  spawning  gravels  for  enhancement  of  salmon  and  steelhead. 
The  reregulating  dam  would  be  located  3  miles  downstream  of  the  main  dam 
on  the  Yuba  River,  and  a  baseload  powerplant  would  be  located  at  the 
afterbay.  Both  conventional  and  pumped  storage  powerplants  at  the  Yuba 
River  dam  were  studied  with  this  alternative. 

This  alternative  would  provide  the  SPF  flood  protection.  The 
average  annual  irrigation  yield  would  be  150,000  acre-feet. 
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SECTION  VII  -  IDENTIFICATION  OF  THE  NED  PLAN 


52.  Criteria.  - 

ER  1105-2-230  defines  the  National  Economic  Development  (NED)  plan 
as  the  plan  "which  addresses  the  planning  objectives  In  the  way  which 
maximizes  net  economic  benefits."  The  ER  further  states  that  "mitigation, 
preservation  or  enhancement  measures  shall  be  Included  when  they  are 
economically  justified." 

Of  all  the  alternatives  considered,  a  plan  with  dams  on  the  Yuba  River 
at  Parks  Bar  and  on  Dry  Creek  would  provide  by  far  the  highest  net 
economic  benefits.  Therefore,  that  plan  provided  the  basis  for  formulating 
the  NED  plan  described  In  the  next  paragraph. 

53.  Description  of  the  NED  plan.  - 

The  NED  plan  would  include  a  2,250  MW  pumped-storage  powerplant 
installed  initially  at  the  Yuba  River  dam,  and  a  15  baseload  powerplant 
at  the  afterbay.  The  NED  plan  would  provide  240,000  acre-feet  of  storage 
for  flood  control,  and  would  provide  sufficient  releases  downstream  to 
meet  existing  water  rights  and  fish  flows  desired  by  fish  and  wildlife 
agencies  (600,800,1,000  cfs)  .  Operation  would  result  In  a  minimum  pool 
of  367,000  acre-feet  during  the  critical  dry  cycle. 
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Planned  operation  of  the  project  would  result  in  a  firm  new  yield 
of  150,000  acre-feet  being  available  in  the  Delta  for  export  by  the  CVP. 

The  NED  plan  would  provide  facilities  to  fully  utilize  the  recreation 
potential  associated  with  the  lake  and  would  accommodate  390,000  recreation- 
days  of  initial  annual  use  and  1,000,000  ultimnfely.  Public  access  and 
picnicking  sites  would  be  provided  along  lower  Yuba  River. 

A  fish  hatchery  to  provide  annual  escapement  of  50,000  salmon  and 
10,000  steelhead  would  be  constructed  below  the  afterbay  dam.  In 
addition,  spawning  channels  and  a  stream  gravel  management  program  would 
provide  20,000  salmon  enhancement.  The  project  would  be  self-mitigating 
with  respect  to  impacts  on  fishery  resources,  and  measures  would  be 
included  to  mitigate  impacts  on  wildlife  and  cultural  resources. 

Costs  and  benefits  for  the  NED  plan  are  as  follows: 
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First  costA./ 


Annual  cost^J 


3-1/4  Percent 
$1,096,000,000 
53,500,000 


6-3/8  Percent 

$1,096,000,000 

95,300,000 


Benefits 

Power 

Water  supply 
Flood  control 
Recreation 
Fish  enhancement 
Area  redevelopment 


97,300,000 

10,100,000 

5,600,000 

1,400,000 

3,700,000 

5,900,000 


91,700,000 

10,800,000 

5,000,000 

1,100,000 

3,700,000 

12,600,000 


Total 

B-C  ratio 
Without  ARA 
With  ARA 


$  124,000,000 


2.2 

2.3 


S  124,900,000 


1.2 

1.3 


T7 Excludes  costs  for  road  betterments,  cultural  resources  preservation, 
relocations  assistance,  and  Federal  lands  transferred  to  the  project. 


_2/  Excludes  costs  for  road  bettemients ,  cultural  resources  preservation 
and  relocations  assistance. 
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SECTION  VIII  -  IDENTIFICATION  OF  THE  EQ  PIJ^N 


54 .  Criteria,  - 

ER  1105-2-230  defines  requirements  for  the  Environmental  Quality  (EQ) 
plan  as  follows : 

-  Address  as  many  water  resource  needs  as  possible 

Emphasize  aesthetic,  ecological,  and  cultural  contributions  while 
addressing  water  resource  needs 

Be  fully  implementable 

Be  acceptable  to  a  significant  segment  of  the  public 

The  ER  recognizes  that  environmental  quality  has  both  natural  and  human 
manifestations  and  that  beneficial  contributions  to  environmental  quality 
are  made  by  preserving,  maintaining,  restoring,  or  enhancing  significant 
cultural  and  natural  environmental  attributes  of  the  study  area, 

55.  EQ  alternatives,  - 

The  three  alternatives  selected  for  detailed  study  are: 
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Combination  bypass  and  raising  Knglebrlght  Dam,  Plan  A 


Dam  at  Parks  Bar  (Yuba  River  only) ,  Plan  B 

-  Dam  at  Parks  Bar  and  Dry  Creek  (Marysville  Lake  project) ,  Plan  C 

All  satisfy  the  basic  criteria  for  an  EG  plan  and  were  considered  as  EQ 
plan  candidates. 

56 .  Selection  of  EQ  plan.  - 

The  following  step-by-step  procedure  was  used  in  selecting  the  best 
EQ  plan  from  these  three  alternatives. 

a.  The  significant  beneficial  and  adverse  environmental  impacts  of 
the  alternative  plans  were  displayed  and  compared.  The  trade-offs  involved 
between  the  plans  were  evaluated,  and  modifications  were  made  to  the 
plans  to  minimize  adverse  impacts  and  to  maximize  positive  contributions. 
Specifically,  a  300  :iw  conventional  peaking  plant  was  used  for  Plan  C, 
rather  than  a  pumped-storage  facility,  so  that  fossil  fuels  would  be 
conserved . 

b.  The  plans  then  were  arrayed  in  order  of  increasing  negative  effects 
on  the  environment  as  follows: 


(1)  Plan  A 
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(2)  Plan  B 

(3)  Plan  C 


c,  A  trade-off  analysis  was  performed  next  to  determine  If  the 
additional  negative  effects  of  Implementing  Plan  B  rather  than  Plan  A 
would  be  outweighed  by  the  additional  positive  contributions  of  Plan 
B.  It  was  found  that  the  Incremental  negative  Impacts  of  Plan  B  would 
be : 


Loss  of  baseload  power  by  Inundation  of  existing  Narrows 
powerplants 

-  Inundation  and  disruption  of  1,000  additional  acres  of  mostly 
undeveloped  land 

-  Inundation  of  8  miles  of  spawning  gravels  and  free-flowing  stream 

-  Inundation  of  cultural  resources 

~  Removal  of  land  from  University  of  California  Field  Station. 

It  was  found  that  the  Incremental  beneficial  contributions  of  Plan  B 
would  be : 


Larger  gain  In  peaking  power 
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-  Much  higher  guaranteed  flows  in  the  lower  Yuba  River  for  improvement 
of  fish  and  wildlife  resources 

-  Much  greater  water  supply  yield  for  production  of  food 

Improved  regulation  of  water  temperatures  in  lower  Yuba  River 

-  A  more  comprehensive  cultural  resources  data  recovery  program 
to  improve  man’s  knowledge  of  his  past 

It  was  concluded  that  Plan  B  would  made  a  far  greater  contribution 
to  fulfilling  the  planning  objectives  than  would  Plan  A;  that  the  Incremental 
positive  contributions  of  Plan  B  outweighed  the  Incremental  negative  Impacts, 
and  that  the  negative  Impacts  would  be  largely  mitigated,  and  that  Plan  B 
therefore  would  be  a  better  EQ  plan  than  Plan  A. 

d.  A  similar  trade-off  analysis  then  was  conducted  for  Plans  B  and 
C.  The  incremental  negative  impacts  of  Plan  C  (with  a  conventional 
powerplant)  over  Plan  B  would  be: 

-  Loss  of  Dry  Creek  riparian  habitat 

-  Large  increase  in  numbers  of  cultural  resources  sites  Inundated 

-  Increase  in  acreage  of  U.C,  Sierra  Foothill  Range  Field  Station 
lands  required 
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Doubling  of  total  acres  inundated 


-  Loss  of  revenue  to  Browns  Valley  Irrigation  District  due  to 
acquisition  of  land  presently  within  the  District’s  assessment  area 

The  incremental  beneficial  contributions  of  Plan  C  would  be: 

-  Increase  in  peaking  power 

Small  increase  in  water  supply  yield,  but  the  water  supply  yield 
and  guaranteed  minimum  flows  would  be  assured  through  the  critical  dry 
cycle 


-  A  more  comprehensive  cultural  resources  recovery  program. 

It  was  concluded  that  Plan  C  (with  conventional  powerplant)  would  make  a 
significant  additional  contribution  to  fulfillment  of  the  planning 
objectives;  that  the  incremental  negative  environmental  Impacts  of  Plan 
C  would,  however,  outweigh  the  incremental  positive  contributions;  and 
that  even  though  the  impacts  would  be  largely  mitigated,  the  negative  effect 
of  inundating  part  of  Dry  Creek  watershed  resulted  in  Plan  C  having  less 
net  positive  contributions  to  environmental  quality  than  Plan  B.  Therefore, 
Plan  B  would  be  a  better  EQ  plan  than  Plan  C. 

e.  Based  on  the  above  analysis.  Plan  B  has  been  designated  as  the 
EQ  plan. 
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57.  Description  of  the  EQ  plan> 


This  plan,  consists  of  a  dam  on  the  Yuba  River  at  the  Parks  Bar 
site,  with  514,000  acre-feet  of  storage  at  gross  pool  and  an  afterbay* 

The  plan  would  provide  enough  reservoir  storage  to  control  the  standard 
project  flood  on  Yuba  River  to  120,000  cfs,  the  design  capacity  of  the 
levee  system*  The  plan  would  provide  guaranteed  Yuba  River  minimum  flows 
of  600/800/1,000  cfs  (600  cfs  during  June  through  September,  800  cfs  In 
May  and  October  through  January,  1,000  cfs  during  February  through  April) 
except  during  dry  years  when  only  70/250/400  could  be  guaranteed*  Those 
augmented  flows  would  be  pumped  out  of  the  Delta  to  yield  an  average  of 
115,000  acre-feet  of  water  supply  annually.  Selective  releases  through 
multiple-level  outlets  would  allow  regulation  of  downstream  water 
temperatures  seasonally  to  meet  the  needs  of  the  anadromous  fishery, 
recreatlonlsts ,  and  Irrigators.  A  100  MW  conventional  hydroelectric  plant 
at  the  main  dam  would  have  a  dependable  capacity  of  60  MW  and  would 
generate  approximately  380  million  kWh  of  on  peak  power  annually.  A 
baseload  powerplant  at  the  afterbay  dam  would  generate  about  100  million 
kWh  annually,  but  there  would  be  a  loss  of  275  million  kWh  generated 
annually  at  the  two  existing  Narrows  powerplants  to  be  Inundated. 
Approximately  8  miles  of  fish  spawning  gravels  on  Yuba  River  and  Deer 
Creek  would  be  Inundated  by  the  reservoir,  although  their  loss  would  be 
fully  mitigated  by  the  Increased  flows,  regulated  temperatures,  and  a 
fish  hatchery  which  would  add  70,000  salmon  and  10,000  steelhead  to  the 
existing  Yuba  River  runs. 
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About  21,500  acres  of  land  would  be  acquired  for  this  plan,  Including 
2,500  acres  for  preservation  of  riparian  vegetation  along  the  lower  Yuba 
River  and  Dry  Creek  to  mitigate  for  losses  of  riparian  habitat  due  to  the 
project  and  3,000  acres  in  the  Hackett  Creek  area  for  wildlife  mitigation. 
Water-oriented  recreation  opportunities  would  be  enhanced  by  Increased 
access  to  lower  Yuba  River  and  by  increased  lake  recreation  opportunities. 
Existing  facilities  inundated  at  Englebright  Lake  would  be  replaced  at 
the  new  lake.  Approximately  80  known  prehistoric  and  historical  sites 
would  be  Inundated  by  the  project,  but  mltigative  and  protective  measures 
for  the  documentation,  preservation,  restoration,  and  salvage  of  cultural 
resources  would  be  included  in  the  plan.  The  ruins  of  Timbuctoo  and  the 
historic  Bridgeport  Bridge  would  both  be  in  the  pool  area;  the  Timbuctoo 
Wells  Fargo  Building  would  be  relocated  and  restored;  the  Bridgeport 
Bridge  would  be  raised  and  preserved.  Approximately  770  acres  of  the 
University  of  California  Sierra  Foothill  Range  Field  Station  would  be 
acquired,  resulting  in  a  loss  of  the  research  base  represented  by  those 
lands. 

The  EQ  plan  would  have  a  benefit-to-cost  ratio  of  0.98  to  1  at  3-1/4 
percent  Interest  and  0,5  to  1  at  6-3/8  percent  interest. 
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SECTION  IX  -  THE  SELECTED  PLAN 


58.  The  selected  plan*  - 

The  EQ  Plan,  in  effect,  would  sacrifice  economic  efficiency  (power 
revenues  from  pumped  storage)  to  gain  nonmonetary  environmental  benefits 
(conservation  of  fossil  fuels,  preservation  of  riparian  habitat,  and  less 
adverse  environmental  impacts  in  general).  On  the  other  hand,  the  NED  plan 
would  maximize  economic  efficiency,  but  would  sacrifice  such  environmentally- 
desirable  measures  as  preservation  of  the  Dry  Creek  watershed  and  would 
require  use  of  baseload  energy  for  pumpback.  It  is  believed  that  the 
plan  to  be  selected  for  implementation  should  strike  a  balance  between 
the  NED  and  EQ  plans:  it  should  provide  both  economic  efficiency  and 
environmental  enhancement . 

An  alternative  was  sought  which  would  combine  environmentally 
desirable  measures  of  the  EQ  plan  with  economically  desirable  elements  of 
the  NED  plan,  so  that  the  greatest  possible  overall  fulfillment  of  the 
planning  objectives  would  result.  A  further  consideration  was  that  it  be 
acceptable  to  the  largest  possible  cross  section  of  the  public. 

The  Marysville  Lake  plan  with  pumped  storage  power  was  selected  as 
the  plan  which  meets  the  criteria  best,  as  described  in  Section  VIII  of  the 
Phase  I  General  Design  Memorandum.  As  in  the  NED  plan,  a  2,250  MW  power- 
plant  at  the  main  dam  and  a  15  MW  powerplant  at  the  afterbay  dam  would  be 
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included.  However,  only  1,350  MV/  would  be  installed  initially  at  the 
main  dam  since  a  1,350  MW  pumped  storage  plant  is  the  maximum  size  plant 
that  is  not  a  net  energy  user.  All  of  the  fish  and  wildlife  mitigation 
and  enhancement  measures  contained  in  the  EQ  plan  would  be  incorporated 
in  the  selected  plan.  The  selected  plan  would  provide  guaranteed  Yuba 
River  minimum  flows  of  600/800/1,000  cfs  for  the  benefit  of  fish  and 
wildlife  and  recreationists,  with  reductions  of  15  to  30  percent  during 
the  critical  dry  cycle;  tliis  could  not  be  accomplished  with  the  EQ  plan. 

The  water  supply  yield  would  be  150,000  acre-feet  as  compared  to  115,000 
acre-feet  with  the  EQ  plan,  and  it  would  be  firm  through  the  dry  cycle. 

Therefore,  Plan  C  has  been  chosen  as  the  selected  plan  for  Marysville 
Lake  project.  The  selected  plan  is  described  in  detail  in  Section  X  of 
the  General  Design  Memorandum  and  in  Appendix  L,  Basis  of  Design  of 
Selected  Plan. 

59.  Power  beneflts.- 

a.  Main  powerplant  (staged  development) .  - 

Power  accomplishments.  -  The  dependable  capacity  of  the  main 
powerplant  (staged  construction)  would  be  1,260  MW  initially  and  2,030 
MW  after  installation  of  the  two  additional  units  in  year  2000.  The 
average  annual  energy  production  of  the  staged  powerplant  would  be  1,660 
million  kWh,  with  the  average  annual  energy  production  of  the  2,250 
installation  being  1,720  million  kl^Th.  The  facility  would  be  operated 
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to  provide  peaking  power.  With  an  annual  capacity  factor  of  10  percent, 
the  most  likely  alternative  to  the  puraped-storage  power  project  would 
be  a  combustion  turbine  generating  plant.  Transmission  and  pumping  costs 
are  Included  In  the  following  analyses.  The  latest  power  values  available 
from  the  FPC  are  calculated  at  6-1/8  percent  and  are  based  on  January 
1976  prices.  Therefore,  the  separable  costs  for  power  have  been  computed 
on  the  same  basis  for  this  analysis. 

Comparability  test.  -  Corps  of  Engineers*  criteria  require  that  the 
separable  costs  for  power  be  compared  to  the  Federally-financed  costs  of 
the  most  likely  thermal  alternative.  As  discussed  In  Appendix  I,  Power, 
both  the  2,250  MW  and  the  1,350  plants  meet  the  comparability  test  at 
3-1/4  and  6-1/8  percent  Interest  rates. 

Power  benefits*  -  Power  benefits  were  computed  for  the  main 
powerplant  with  staged  development,  based  on  the  power  accomplishments 
and  power  values  furnished  by  the  FPC  using  composite  non-Federal 
financing  costs  for  the  combustion  turbine  alternative.  The  annual 
capacity  value  would  be  $26 .89/kW-year  and  the  energy  value  would  be 
28.97  mllls/kWh  ($0.02897/kWh) .  Average  annual  equivalent  power  benefits 
for  the  staged  2,250  MW  powerplant  would  be  as  listed  In  the  next 
tabulation.  The  ratio  of  power  benefits  to  separable  power  costs 
Indicates  that  adding  the  power  function  Is  economically  feasible. 
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3-l/A% _  6-1/8% 


1,350  MW 

2,250  MW 

1,350  Ml-f 

2,250  MW 

Capacity  benefits,  million 
dollars  i./ 

33.8 

5A.6 

33.8 

54.6 

Energy  benefits,  million 
dollars 

32.6 

49.8 

32.6 

49.8 

Total  benefits^/  $90,600,000  $82,100,000 
Separable  power  costs  35,600,000  52,200,000 
Net  benefits  55,000,000  29,900,000 


Power  beneflt-to-separable  cost 
ratio 


2.5 


1.6 


]J  Annual  benefits  after  initial  filling  of  reservoir. 

]J  Adjusted  to  account  for  initial  filling  of  reservoir,  and  with  1,350 
MW  Installed  in  1990  and  900  MW  additional  Installed  in  2,000. 

Benefits  are  at  load  center. 

_3/  Includes  transmission  costs  and  offpeak  pumping  costs  at  3.2A  mllls/kWh. 


A  sensitivity  analysis  was  made  to  determine  the  impact  of  higher 
pumping  costs.  Average  annual  pumping  costs  in  millions  of  dollars  are  as 
follows: 


3-1/4  Percent 

Pumping 

cost 

mllls/W^h 

1,350  MW 
plant 

2,250  MW 
plant 

3.24 

3.1 

6.1 

10.0 

9.5 

18.9 

17.18 

16.3 

32.5 

The  effect  of  using  various  pumping  costs  on 
the  staged  project  is  shown  in  the  following 
benefits  are  summarized  in  paragraph  65,) 


6-1/8  Percent 


1,350  MW 

2,250  MW 

plant 

plant 

2.9 

5.9 

9.  1 

18.2 

15.6 

31.2 

the  benefit-cost  ratio  for 
tabulation.  (Total  project 
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Pumping  costs  (mil Is /kWh) 

3.24  10.0  17.18 


3-1/4  Percent  Interest 


Annual  costs,  million  dollars 
Annual  benefits,  million  dollars 
Benefit-cost  ratio 


51.0 

113.4 

2.2 


62.2 

113.4 

1.8 


74.1 

113.4 

1.5 


6-3/8  Percent  Interest 


Annual  costs,  million  dollars 
Annual  benefits,  million  dollars 
Benefit-cost  ratio 


87.3 

108.4 

1.2 


97.2 

108.4 

1.1 


107.6 

108.4 


1.01 


The  foregoing  data  Indicate  that  the  project  would  be  economically 
feasible  at  both  3-1/4  and  6-3/8  percent  Interest  rates  with  pumping 
costs  of  up  to  17.18  mills  per  kWh. 

b.  1,350  MW  Installation.  -  For  comparative  purposes,  benefits  for  a 
1,350  MW  power  Installation  also  were  computed  and  are  shown  In  the 
following  tabulation. 
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1,350  MW  Installation 


Annual  Benefits  and  Costs 

3-1/4Z 

6-1/8Z 

Capacity  benefits  — ^ 

(Millions  of 

33.8 

dollars) 

33.8 

Energy  benefits  — 

32.6 

32.6 

2/ 

Total  benefits  — 

63.4 

61.2 

3/ 

Separable  power  costs  — 

25.2 

42.6 

Net  benefits 

38.2 

18.6 

Power  beneflt-to-separable 
cost  ratio 

2.5 

1.4 

T7  Annual  benefits  after  Initial  filling  of  reservoir. 


Annual  benefits  adjusted  to  Include  Initial  filling  of 
reservoir.  Benefits  are  at  load  center. 

2J  Includes  transmission  costs  and  offpeak  pumping  costs 
at  3.24  mllls/kWh. 


c.  2,250  MW  Initial  Installation.  -  For  comparative  purposes, 
benefits  for  a  2,250  MW  Initial  power  Installation  also  were  computed 
and  are  shown  In  the  following  tabulation. 


2,250  MW  Installation 


Annual  Benefits  and  Costs 

3-1/4% 

6-1/8% 

(Millions 

of  dollars) 

Capacity  benefits  — ^ 

54.6 

54.6 

Energy  benefits  — ^ 

49.8 

49.8 

2/ 

Total  benefits  — 

99.7 

96.2 

3/ 

Separable  power  costs  — 

35.9 

58.8 

Net  benefits 

63.8 

37.4 

Power  beneflt-to-separable 
cost  ratio 

2.8 

1.6 

_1/  Annual  benefits  after  Initial  filling  of  reservoir. 

Annual  benefits  adjusted  to  Include  filling  of  reservoir. 
Benefits  are  at  load  center. 

2J  Includes  transmission  and  offpeak  pumping  costs  at  3.24 
mllls/kWh. 
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d.  Afterbay  powerplant*  -  The  dependable  capacity  of  the  15  MW  afterbay 


powerplant  would  be  lA  MW,  and  the  average  annual  energy  production  would 
be  110  million  kWh.  The  facility  would  be  operated  to  supply  baseload 
power  with  an  average  annual  capacity  factor  ranging  from  75  to  85 
percent.  Accordingly,  the  most  likely  thermal  alternative  would  be  a 
nuclear  generating  plant.  Studies  Indicate  the  output  of  the  afterbay 
powerplant  Is  not  affected  significantly  by  staged  construction  of  the 
main  powerplant. 

Comparability  test.  -  As  discussed  In  Appendix  I,  Power,  a  15  MW 
afterbay  powerplant  meets  the  comparability  test  at  3-1/A  percent  Interest 
rate,  but  does  not  for  6-1/8  percent  Interest  rate.  However,  In  view  of 
feasibility  at  lower  Interest  rates,  the  need  for  energy,  and  the  shortage 
of  fuel  resources,  the  afterbay  powerplant  Is  Included  In  the  total  project. 

Power  benefits.  -  Power  benefits  were  computed  on  the  basis  of 
composite  non-Federal  financing  costs  for  the  nuclear  generation  alternative. 
The  annual  capacity  value  would  be  $100.0 7/kW-y ear  and  the  energy  value 
would  be  3.16  mllls/kWh  ($0 .00316/kWh) . 

15  JiW 


Annual  Benefits  and  Costs 

3-1/4Z 

6-1/8% 

(Millions 

of  dollars) 

Total  benefits 

1.7 

1.7 

Separable  power  costs 

0.7 

1.3 

Net  benefits 

1.0 

0.4 

Beneflt-to-separable  cost  ratio 

2. A 

1.3 
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e 


Summary  of  power  benefits,  -  The  benefits  at  load  center  for 


the  main  powerplant  with  staged  development  (2,250  IfvJ  plant  with  1,350 
MIJ  initial  installation)  and  the  15  IHJ  nfterbay  powerplant  are  shown  in 
the  following  tabulation  to  stimmarize  the  total  power  accomplishments 
of  the  Marysville  Lake  oroject.  Values  are  shown  in  millions  of  dollars. 


Main  powerplant 
Afterbay  powerplant 
Total 


3-“l/^^  Percent 
90.6 
1.7 
92.3 


6-J/8  Percent 
82.1 
1.7 
83.8 


Irrigation  benefits.  - 


Irrigation  benefits  for  tlie  Marysville  Lake  project  were  computed  by 
the  U.S.  Bureau  of  Reclamation  (USER).  Farm  budget  analysis  was  the  procedure 
used  to  derive  direct  irrigation  benefits.  The  uSBU  formula,  taking 
into  account  alternative  costs,  has  been  applied  to  the  direct  benefits 
to  determine  the  irrigation  benefits  attributed  to  storage. 


Since  yield  from  the  Marysville  Lake  project  can  be  coTipletely 
utilized  in  several  areas  of  tha.  San  Joaquin  Valley,  no  specific  service 
area  within  the  valley  has  been  identified  at  this  time.  Ten  farm 
budgets  were  derived  to  represent  a  cropping  pattern  based  on  the  combined 
crop  acreages  of  nine  San  Joaquin  Valley  counties.  It  was  assumed  that 
project  water  would  be  used  on  land  that  would  not  otherwise  be  productive, 
resulting  in  a  negligible  future  benefit  without  project  water.  The 
project  yield  could  be  used  to  irrigate  50,000  acres  of  presently 
unirrigable  lands . 
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The  farm  budgets  shown  and  their  resulting  benefits  were  weighted  in 
relation  to  the  cropping  pattern  to  derive  a  weighted  net  farm  income  of 
$234  per  acre.  Since  farm  income  without  project  water  is  assumed  to  be 
$0,  this  translates  into  a  total  on  farm  direct  irrigation  benefit  of  $234 
per  acre.  An  average  use  of  3  acre-feet  per  acre  (including  conveyance 
and  distribution  losses)  results  in  an  on-farm  direct  benefit  of  $78 
per  acre  of  project  water. 

b.  Indirect  benefits.  -  Indirect  benefits  represent  the  income 
generative  effects  beyond  those  occurring  to  the  direct  water  users.  The 
farm  output  resulting  from  project  water  creates  an  increased  dollar  flow 
throughout  a  region's  economy,  and  the  regenerative  effect  of  this  dollar 
flow  creates  additional  income  for  all  sectors  of  the  region's  economy. 

An  example  of  indirect  benefits  would  be  the  increased  Incomes  of  persons 
involved  in  processing,  transporting,  and  merchandising  the  farm  products 
made  possible  by  a  project  vrater  supply. 

An  input/output  model  traces  the  regenerative  effects  of  this  dollar 
flow  by  measuring  the  interdependencies  of  a  region's  various  economic 
sectors.  The  end  result  is  the  derivation  of  multipliers  that  estimate 
the  additional  income  generated  in  all  sectors  of  a  region's  economy 
because  of  increased  output  in  one  sector. 

The  next  tabulation  summarizes  the  indirect  benefit  determination 
for  the  Marysville  Lake  project. 
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DERIVATION  OF  INDIRECT  IRRIGATION  BENEFITS 


Grosa-^ 

Income^^ 

Household 

Income 

Income 

3/ 

Weight— 

Weigh ted 

Crop 

Per  Acre 

Multiplier 

Per  Acre 

Income 

($) 

($) 

(Z) 

($) 

Corn 

344 

.3336 

115 

4.27 

4.91 

Wheat 

lie 

.3336 

92 

9.40 

8.65 

Alfalfa 

394 

.3921 

154 

12.13 

18.68 

Sugar  Beets 

1,011 

.6916 

699 

2.27 

15.87 

Cotton 

483 

.3861 

186 

23.58 

43.86 

Cotton  Seed 

108 

.4271 

46 

(23.58) 

10.85 

Barley 

219 

.3336 

73 

8.85 

6.46 

Grain  Sorghum 

259 

.3336 

86 

2.50 

2.15 

Dairy 

666 

.2486 

166 

14.55 

24.15 

Cantaloupe 

1,842 

.6247 

1,151 

1.34 

15.42 

Tomatoes 

1,157 

.7739 

895 

2.51 

22.46 

Lettuce 

1,862 

.8322 

1,550 

1.27 

19.69 

Almonds 

1,499 

.6528 

979 

3.14 

30.74 

Walnuts 

497 

.5241 

260 

1.81 

4.71 

Apricots 

1,328 

.6247 

830 

1.88 

15.60 

Grapes 

1,223 

.7375 

902 

8.29 

74.78 

Lemons 

3,402 

.4145 

1,410 

2.21 

31.16 

Total 

100% 

$350.14 

Total  : 

Benefits  Per  Acre  - 

$350.14 

Less : 

Dire  ct  Bene  fits 

Per  Acre  » 

$234.00 

Total 

Indirect  Irrigation  Benefits 

Per  Acre  * 

$116.14 

Rounded  ■■ 

$1 16/Acre 

\J  Gross  income 

per  acre 

is  based  on  the  yields  and  prices  used 

In  the  farm  budget  analysis  for  Marysville  Reservoir. 


IJ  The  multipliers  used  are  taken  from  an  input /output  model  for 
Fresno  County  developed  by  the  University  of  California 
Extension  Service.  Household  sector  multipliers  from  the 
model’s  inverse  matrix  were  used. 

V  Weights  are  based  on  the  cropping  pattern  used  for  farm  budget 
analysis. 
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The  income  multipliers  used  were  taken  from  an  input/output  model  developed 
for  Fresno  County  by  the  University  of  California  Fx tension  Service,  The 
multipliers  were  applied  to  the  ^;ross  crop  incomes  derived  from  increased 
crop  production  to  estimate  a  total  household  income  of  $350  per  acre.  By 
subtracting  the  portion  of  that  income  already  accounted  for  in  the  direct 
irrigation  benefit,  a  total  indirect  irrigation  benefit  of  $116  per  acre 
remains .. 

c.  Documentation.  ~  The  farm  budgets  used  for  the  direct  benefit 
determination  were  based  on  a  general  knowledge  of  the  types  of  agriculture 
in  the  San  Joaquin  Valley,  The  specific  data  sources  used  are  documented 
with  each  budget,  the  ;;eneral  data  sources  are  briefly  discussed  below. 

(1)  Prices  received.  -  The  crop,  milk,  and  livestock  prices  used  in 
the  budgets  were  derived  using  procedures  outlined  by  the  October  1974 
Water  Resources  Council  guidelines.  The  procedures  were  applied  to  11 
years  (1964-74)  of  price  data  obtained  from  the  California  Crop  and 
Livestock  Reporting  Service  to  arrive  at  the  normalized  prices  used.  The 
normalized  prices  used  in  the  grape  budgets  applied  the  same  procedures  to 
7  years  (1968-74)  of  price  data  obtained  from  the  Crop  Reporting  Service 
and  the  Tokay  Marketing  Agreement. 

(2)  Yields.  “  The  yields  for  each  of  the  crops  represented  were 
derived  considering  data  from: 
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-  Historical  trends  in  yield  from  Agricultural  Commissioner’s  Annual 
Crop  Reports  for  San  Joaquin  Valley  counties. 

"  Enterprise  cost  studies  from  the  University  of  California  Extension 
Service. 

-  Consultation  with  University  of  California  Extension  Service  Farm 
Advisors  familiar  with  the  crops  and  general  agriculture  in  the  San 
Joaquin  Valley. 

(3)  Cropping  pattern.  -  The  cropping  pattern  used  was  based  on  the 
County  Agricultural  Commissioner's  Annual  Crop  Reports  for  Contra  Costa, 
Fresno,  Kern,  Kings,  Madera,  Merced,  San  Joaquin,  Stanislaus,  and  Tulare 
Counties.  The  acreages  from  these  counties  were  combined  to  derive  the 
percentages  and  weights  shown  in  the  tabulations  showing  derivation  of 
direct  and  indirect  irrigation  benefits. 

(A)  Cultural  practices  and  labor  requirements.  -  General  information 
such  as  cultural  practices,  equipment  used,  irrigation  systems,  machine 
time,  and  labor  requirements  were  obtained  from  cost  analysis  worksheets 
published  by  the  University  of  California  Extension  Service  and  from 
personal  interviews  with  San  Joaquin  Valley  Farm  Advisors. 

(5)  Prices  paid.  -  A  197A  price  level  is  used  for  all  prices  in  the 
budgets.  All  the  costs  associated  with  operating  a  farm  were  considered 
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In  determining  the  net  Income  for  each  budget.  These  costs  Include  such 
Items  as  depreciation,  repairs,  labor,  taxes.  Insurance,  Interest  on  debt, 
and  production  expenses  such  as  fertilizer  and  seed  costs.  Where  actual 
1974  costs  were  not  readily  available,  appropriate  price  Index  factors 
were  used  to  adjust  costs  to  a  1974  level. 

(6)  Taxes  and  wages.  -  Taxes  for  land.  Improvements,  and  equipment 
were  based  on  the  average  tax  rates  for  San  Joaquin  Valley  counties  as 
reported  by  the  California  State  Board  of  Equalization.  Wages  were  based 
on  an  average  wage  paid  to  farm  labor  as  reported  by  the  California  Crop 
and  Livestock  Reporting  Service. 

(7)  Land  value.  -  The  land  values  used  In  the  budgets  are  based  on 
the  agricultural  use  value  of  land  as  assessed  under  the  guidelines  of 
California's  Williamson  Act.  The  assessed  values  were  taken  from  various 
San  Joaquin  Valley  counties. 

(8)  Irrigation  and  drainage.  -  The  Irrigation  system  costs  Included 
in  the  budgets  are  based  on  the  type  of  systems  In  general  use  for  the 
crops  represented  In  the  various  budgets.  These  costs  range  from  $100  per 
acre  for  flood  Irrigation  systems,  to  over  $1,000  per  acre  for  solid  set 
frost  protection  sprinkler  systems.  The  on-farm  drainage  costs  are  based 
on  an  estimate  of  $300  per  acre  for  Installed  tile  drains.  It  Is  estimated 
farm  drainage  may  be  required  on  about  one-half  of  the  valley's  acreage; 
therefore,  a  representative  cost  of  $150  per  acre  was  used  In  each  budget. 
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d.  Basis  for  costs  used  In  USSR  forrnula. 


(1)  Conveyance  cost>  -  The  Central  Valley  Project  (CVP)  water 
storage  facility  operations  are  Integrated  to  provide  a  maximum  water 
supply  for  the  various  authorized  water  users.  This  maximized  supply  Is 
available  only  through  coordinated  operation  of  all  CVP  storage  facilities. 
Separate  operation  of  the  same  storage  facilities  would  provide  a  smaller 
water  supply.  When  Marysville  Lake  Is  Integrated  Into  the  CVP,  It  will 
add  more  to  CVP  supply  when  operationally  Integrated  than  It  could 
operating  alone. 

CVP  conveyance  facilities  will  be  used  to  transport  the  Marysville 
Lake  yield  to  the  most  likely  area  of  use,  the  San  Joaquin  Valley. 

Therefore,  use  of  a  composite  CVP  Irrigation  conveyance  cost  Is  considered 
to  be  representative  of  the  cost  of  conveying  Marysville  water  to  Its 
place  of  use. 

(2)  Distribution  system  costs.  -  Since  Marysville  Lake  yield  can  be 
completely  utilized  In  several  areas  of  the  San  Joaquin  Valley,  no  specific 
service  area  within  the  valley  Is  being  Identified  at  this  time.  Therefore, 
a  composite  representative  distribution  system  cost  has  been  compiled  and 
used  In  lieu  of  am  actual  distribution  system  cost.  This  cost  Includes  a 
mix  of  open,  closed  low  pressure,  and  closed  high  pressure  distribution 
systems . 
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a*  Direct  benefits >  -  Direct  Irrigation  benefits  are  defined  as  the 


net  Income  received  by  the  farm  operator  resulting  from  a  project  water 
supply.  Farm  budget  analysis  measures  this  Income  by  budgeting  farm 
enterprises  considered  typical  of  a  project  service  area.  By  formulating 
the  budgets  under  future  conditions,  with  and  without  a  project  water 
supply,  the  net  farm  Income  attributable  to  project  water  can  be  determined. 

The  derivation  of  direct  Irrigation  benefits  Is  shown  In  the 
following  tabulation. 
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DERIVATION  OF  DIRECT  IRRIGATION  BENEFITS 


COL.  1 

COL.  2 

COL.  3  - 

COL.  4 

COL.  5 

COL.  6 

4/ 

COL.  7  - 

Cropping  Patterns 

Weight  of 

Benefits 

Weighted 

Budget  and  Crops 

Acres 

Crops 

Percentages 

Budget 

Per  Acre 

Benefits 

Dry  Beans 

1.63 

//I 

Field  Crop 

320 

Corn,  Crain 

2.64 

Corn 

45 

Alfalfa  Hay 

11.44 

Wheat 

75 

Rice 

1.22 

28.07% 

$181.83 

$  51.04 

Alfalfa 

150 

Safflower 

1.45 

Sugar  Beets 

40 

Sugar  Beets 

2.27 

Wheat 

6.73 

Alfalfa  Seed 

.69 

#2 

Field  Crop 

320 

Cotton 

230 

Cotton 

23.58 

Barley 

80 

Barley 

8.85 

3A.93Z 

$189.63 

$  66.24 

Grain  Sorghum 

(55) 

Grain  Sorghum 

2.50 

^/3 

Dairy 

240 

Cows 

150  Cows 

Pasture 

70 

Corn  Silage 

4.14 

Alfalfa  Hay 

100 

Other  Hay 

1.82 

14.55% 

$231.22 

$  33.64 

Barley 

63 

Irr.  Pasture 

8.59 

Corn  Silage 

(63) 

Lettuce 

.30 

Me Ions 

.69 

ilf4 

Truck  Crop 

120 

Onions 

.26 

Can to loupe 

21 

Peppers 

.03 

5.12% 

$305.51 

$  15.64 

Tomatoes 

96 

Tomatoes 

2.51 

Lettuce 

(21) 

Asparagus 

.45 

Carrots 

.23 

Potatoes 

.65 

Almonds 

3.  14 

Fruit  &  Nut 

120 

Apricots 

.30 

Almonds 

68 

Figs 

.29 

6.83% 

$321.76 

$  21.98 

Walnuts 

40 

Peaches 

1.06 

Apricots 

10 

Plums 

.23 

Walnuts 

1.81 

06 

Citrus 

20 

Citrus 

2.21 

2.21% 

$532.95 

$  11.78 

Lemons 

19 

01 

Vineyard 

80 

Wine  Grape 

77 

2.07% 

$528.67 

$  10.94 

08 

Vineyard 

80 

Zinf andel 

78 

2.07% 

$489.43 

$  10.  13 

09 

Vineyard 

80 

Grapes 

8.29 

Wine  Tokay 

66 

2.08% 

$292.52 

$  6.08 

Fresh  Tokay 

12 

#10 

Vineyard 

80 

Wine  Grapes 

77 

2.07% 

$313. 76 

$  6.49 

TOTALS  100%  100%  $233. 96/Acre 


Total  on  Farm  Direct  Irrigation  Benefit  ■  $234.00  per  Acre 


.1/  The  crops  and  percentages  shown  are  derived  from  the  combined  crop  acreages  from  the  Agricultural 
Commissioners*  Annual  Crop  Reports  for  nine  San  Joaquin  Valley  counties. 

2J  Weights  shown  are  derived  from  totaling  percentages  in  column  4. 

V  Represents  net  farm  income  per  acre  as  derived  from  farm  budget  analysis. 

_4/  Derived  by  multiplying  column  6  by  column  5. 
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(3)  Drainage  costs.  -  The  drainage  needs  of  the  valley  are  presently 


under  study.  Pending  the  results  of  this  study,  drainage  facility  needs 
and  costs  for  San  Joaquin  Valley  can  best  be  approximated  by  using  San 
Luis  drainage  facilities.  Within  the  San  Luis  service  area, drainage 
facilities  have  been  planned  for  300,000  acres  of  some  600,000  total  acres. 
All  project  water  users  will  be  required  to  repay  the  cost  of  the  main 
and  collector  drain  facilities. 


It  Is  estimated  that  approximately  one-half  of  the  acreage  In  San 
Joaquin  Valley  will  require  similar  facilities. 


Based  on  the  previous  discussions,  the  conveyance,  distribution  and 
drainage  costs  for  use  In  the  USER  formula  are  summarized  as  follows: 


CVP  Irrigation  conveyance  (Capital  &  OM&R) 
Distribution  System  "  " 

Drainage  System  "  " 

Total 


$  4.00/ac.-ft. 
8.00/ac .-f t. 
3.00/ac.-f t. 

$15.00/ac.-ft. 


e.  Irrigation  benefits  attributed  to  storage.  -  Employing  the  USER 
formula  and  utilizing  the  single-purpose  cost  for  storage  together  with 
the  above  costs,  the  direct  Irrigation  benefits  per  acre-foot  at  the 
Marysville  Reservoir  have  been  computed  at  3-1/4  and  6-3/8  percent  as 
follows: 
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T^ormiiln 


(single-purpose  irrigation  ) 

(storage  costs  ) 

Net  direct  irrigation  X _ _ _ 

benefits  at  the  farm 

(Total  single-purpose  irrigation  ) 
(facility  costs  for  storage,  ) 
(main  conveyance  and  distribution) 
(and  drainage  facilities  ) 


Direct 
irrigation 
benefits 
attributable 
to  storage 


(1)  Application  of  formula  (per  acre-foot  values) .  - 


At  3-1/4  percent: 

Single-purpose  storage  cost  (annual)  $13,300,000  150,000  ac.-ft.  = 

$88.67/ac.-f t • 


$78  X  ($88.67) _ 

($88.67  +  15.00) 


$67.08/ac.-ft.  attributed  to  storage 


At  6-3/8  percent: 

Single-purpose  storage  cost  (annual)  $25,590,000  150,000  ac.-ft.  = 

$170.60/ac.-ft. 


$78  X  ($170.60) 

($170.60  -h  15.00) 


$7 1 . 76/ac .-f t .  attributed  to  storage 


(2)  Total  project  irrigation  benefits.  -  Applying  the  above  per  acre- 
foot  values  to  the  150,000  acre-foot  project  yield  gives  the  following 
values  of  irrigation  benefits. 


At  3-1/4  percent: 

150,000  ac.-ft.  X  ^  $10,062,000 

ac.-ft.  (rounded  to  $10,100,000) 


At  6-3/8  percent: 

150,000  ac.-ft.  X  ^  $10,764,000 

ac.-ft.  (rounded  to  $10,800,000) 
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61.  Flood  Control  benefits. 


Preproject  conditions.  • 

(1)  Nonstructural  measures.  -  Initiation  of  land  use  criteria  in  flood 
prone  areas  is  the  responsibility  of  local  coiranunlties  or  local  governmental 
entities.  Support  for  local  action  is  available  through  the  National  Flood 
Insurance  Act  of  1968,  as  amended  on  10  September  1971  and  22  January  1972, 
and  the  State  of  California  Cobey-Alquist  Flood  Plain  Management  Act,  Chapter 
4,  1965. 

The  principal  purpose  of  the  National  Flood  Insurance  Act  is  "to 
prescribe  minimum  requirements  for  adequate  land  use  and  control  measures 
for  flood  prone  areas  that  a  community  must  adopt,  based  upon  the  amount 
of  relevant  technical  data  available  to  it,  in  order  to  obtain  flood  insur¬ 
ance.  The  overall  purpose  of  these  criteria  is  to  encourage  only  that 
development  of  flood  damage  and  the  need  to  reduce  flood  losses,  that 
represents  an  acceptable  social  and  economic  use  of  the  land  in  relation 
to  the  hazards  involved,  and  that  does  not  increase  the  danger  to  human 
life;  and  to  discourage  all  other  development ."2^/ 


TT 


Quote  from  Dept,  of  Housing  and  Urban  Development,  Federal  Register, 
36  F  R  Sept.  1971. 
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The  Flood  Disaster  Protection  Act  of  1973  expanded  the  National 
Flood  Insurance  Program.  Essentially,  communities  Identified  as  having 
flood  prone  areas  are  required  to  participate  In  the  flood  Insurance 
program  or  they  become  Ineligible  for  Federally  related  financing  for 
projects  that  would  be  located  In  such  areas.  The  local  government  body 
must  control  development  at  approximately  the  100-year  flood  unless  It  Is 
determined  for  good  cause  that  such  a  standard  would  not  be  economically 
and  socially  desirable  and  would  unreasonably  curtail  future  growth  and 
vitality. 

The  Cobey-Alqulst  Flood  Plain  Management  Act  states  that  *'The  primary 
responsibility  for  planning,  adoption,  and  enforcement  of  land  use  regu¬ 
lations  to  accomplish  flood  plain  management  rests  with  local  levels  of 
government.*’  The  principal  function  of  the  State  under  the  act  Is  to  render 
technical  assistance  to,  and  review  flood  plain  management  plans  of  local 
levels  of  government.  There  are  numerous  nonstructural  flood  control 
methods,  but  basically  the  techniques  are  either  regulatory  or  nonregulatory , 
as  follows: 

Nonregulatory 

-  Voluntary  floodproofing. 

-  Fee  purchase  (public  or  private)  of  flood  prone  land  to  restrict 
development  to  open-space  use. 

-  Public  or  private  acquisition  of  flood  control  easements  to  prevent 
or  control  development. 
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-  **Favored**  tax  treatment  to  encourage  open-space  use. 

-  "Flood  conscious”  governmental  policies  In  public  service  and  public 
land  use  In  flood  hazard  areas. 

-  Urban  renewal  programs. 

-  Flood  warning  systems. 

-  Relocations. 

Regulatory 

-  Prevent  obstruction  to  floodflows  in  flood  areas  through  zoning, 
subdivision,  and  encroachment  regulations. 

-  Require  minimum  protection  levels  through  elevation  or  other  flood¬ 
proofing  of  damageable  property  such  as  zoning,  housing  codes,  subdivision 
regulations  and  State  level  administrative  regulations. 

-  Miscellaneous  regulations,  such  as  requiring  flood  hazard  disclosure 
In  real  estate  transactions,  sanitary  and  health  codes,  and  official  mapping 
of  flood  prone  areas. 

Regulatory  measures  are  most  useful  In  avoiding  flood  losses  to  future 
development,  not  In  controlling  losses  to  existing  development. 

(2)  Future  nonstructural  measures  In  flood  plain.  -  It  Is  assumed 
that  all  future  development  will  at  least  be  In  compliance  with  the  minimum 
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standards  Gstablished  by  the  rhitional  Disaster  rrotection  Act  of  1973. 

A  discussion  of  the  evaluation  for  specific  areas  within  the  flood  plain  is 
presented  below. 

Some  portions  of  Reach  1  are  subject  to  flooding  from  tlie  100-year 
and  more  frequent  events.  As  a  preproject  condition,  it  is  assumed 
that  future  development  within  reach  1  will  be  in  conformance  with  the 
special  encroachment  provisions  for  the  Yuba  River  previously  described. 
Such  provisions  exceed  the  minimum  standards  required  by  the  National  Flood 
Disaster  Protection  Act  of  1973. 

Except  for  some  a[;r icultural  areas  and  such  public  facility  and 
utility  developments  as  roads  and  transmission  lines  located  between 
the  levees,  reaches  2  and  3  and  reaches  4-8  and  11-13  are  already 
afforded  80-year  or  greater  protection  by  the  Sacramento  River  Flood 
Control  Project  levees  and  Oroville  and  Mew  Bullards  Bar  Reservoirs. 
Providing  additional  protection  to  the  urban  areas  in  these  reaches 
through  nonstructural  measures  is  impractical  considering  the  depth  of 
flooding  that  would  result  in  the  event  of  a  levee  failure.  Depths  of 
flooding  of  3-7  feet  in  the  Yuba  City  and  Linda  and  Olivehurst  areas 
and  26  feet  in  the  city  of  Marysville  would  make  the  cost  of  such 
nonstructural  measures  as  elevation  or  relocation  of  structures 
prohibitive  when  considering  the  extent  of  current  development. 

Those  portions  of  reaches  9  and  10  between  Oroville  and  Honcut 
Creek  that  are  subject  to  flooding  at  less  than  tlie  lOO-year  event  are 
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located  within  the  Feather  River  Designated  floodway  zone*  From  Honcut 
Creek  to  Marysville  all  reach  10  land  areas  are  located  within  the  existing 
Sacramento  River  Flood  Control  Project  levees*  No  significant  development 
has  yet  occurred  within  this  portion  of  reach  10,  and  none  is  expected  in 
the  future*  The  remainder  of  reach  10  is  generally  rural  in  composition* 

For  the  most  part  farmstead  structures  have  been  constructed  on  the  highest 
ground  available  and  are  subject  to  flood  damage  on  only  rare  occasions* 

Such  voluntary  floodproofing  is  expected  to  continue  in  the  future*  Some 
portions  of  the  city  of  Oroville  (reach  9)  are  also  subject  to  floodwaters 
on  rare  occasions  when  the  State  highway  below  Oroville  is  overtopped, 
causing  flood  depths  of  about  8  to  12  feet  within  the  city*  Considering 
the  depths,  frequency  of  flooding  and  existing  development,  nons tructural 
measures  are  considered  impractical  in  this  area* 

b*  Preproject  damages.  -  Estimates  of  potential  flood  damages  under 
existing  and  probable  future  conditions  were  made  for  each  category  of 
damage  for  the  13  reaches*  Estimated  future  damages  were  based  on  relations 
developed  from  data  presented  earlier  in  this  appendix,  from  field  survey 
of  the  property  and  improvements  within  the  limits  of  various-sized  flood 
plains,  and  from  depths  of  flooding  for  the  different  flood  plains*  These 
data  were  modified  to  allow  for  conditions  expected  to  prevail  in  the  future* 
Average  annual  future  losses  were  computed  using  standard  damage-frequency 
methods  for  the  100-year  period,  1990-2090,  corresponding  to  the  assumed 
amortization  period  of  the  project*  Estimated  preproject  damages  are  shown 
in  the  next  tabulation  * 
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AVERAGE  ANNUAL  PREPROJECT  DAMAGES  -  1976  PRICES  (1) 
(In  Thousands) 
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(1 )  1976  prices  at  3-\  percent  Inter e s t  rate 


c.  Flood  control  accomplishments*  -  Objective  flows  with  the  Marysville 
Lake  project  are  120,000  cfs  on  the  Yuba  River  at  Marysville,  150,000  cfs 

on  the  Feather  River  at  Orovllle,  300,000  cfs  in  the  Feather  River  below 
the  Yuba  River  and  320,000  cfs  at  the  mouth  of  the  Feather  River,  (These 
flows  approximate  levee  design  capacities.)  Marysville  Lake  will  provide 
a  high  degree  of  protection  to  25,000  acres  protected  by  levees  along  the 
Yuba  River  and  to  114,000  acres  protected  by  levees  along  the  Feather  River 
below  the  Yuba  River,  and  will  provide  moderate  protection  to  10,000  acres 
of  land  between  the  levees  of  the  Yuba  River.  Protection  also  will  be 
afforded  188,000  acres  along  the  Feather  River  from  Oroville  to  Marysville, 
through  adjustment  of  operation  of  Oroville  Dam.  Except  for  the  area  between 
the  levees,  the  degree  of  protection  provided  approximates  or  exceeds  the 
Standard  Project  Flood  (SPF) . 

d.  Residual  damages.  -  Residual  damages  are  the  average  annual  primary 
damages  remaining  under  project  conditions.  They  are  computed  in  the  same 
manner  as  preproject  damages.  Estimates  of  average  annual  residual  damages 
with  the  Marysville  Lake  project  in  operation  are  summarized  in  the  next 
tabulation. 
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AVEHACF.  ANNUAL  RESIDUAL  DA.'1AGES  (1) 
(In  Thousands) 
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Total:  without  Affluence  3,378.8  4,655.1  5,673.6  6,722.5  7,525.1  8,300.1  8,619.4  6,832 


e .  Inundation  reduction  benefits,  ”last  added**  analysis,  ~  Inundation 


reduction  benefits  consist  of  a  reduction  In  primary  flood  damages.  These 
benefits  are  evaluated  as  the  difference  between  preproject  (existing 
conditions)  and  residual  damages  and  are  estimated  to  be  $5,563,700  for  the 
Marysville  Lake  project  at  3-1/4  percent  Interest  rate,  as  summarized  In 
the  next  tabulation.  In  this  analysis,  preproject  conditions  are  based 
on  Orovllle  and  New  Bullards  Bar  Dams  being  In  operation,  and  Marysville 
Lake  project  as  the  "last  added"  project  for  project  conditions.  Since 
the  Marysville  Lake  project  was  developed  as  an  Integral  part  of  a  three- 
dam  system,  benefits  were  also  evaluated  on  a  system  basis,  as  discussed 
In  paragraph  61j;  average  annual  flood  damage  reduction  benefits  on  a 
system  basis  total  $16,566,000  based  on  a  3-1/4  percent  Interest  rate. 
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INNUNDATION  REDUCTION  BENEFITS.  "LAST  ADDED"  ANALYSIS  (1) 
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(1)  1976  prices  at  3-1/4  percent  interest  rate. 


f.  Standard  project  flood  event.  -  The  probable  preproject  and 
residual  damages  that  would  result  from  an  SPF  event  are  summarized  In  the 
next  tabulation,  derived  from  a  "last  added"  analysis.  It  Is  estimated 
that< Marysville  Lake  would  reduce  damages  from  an  SPF  event  under  existing 
conditions  from  about  $345.2  million  to  about  $9.3  million.  About  44 
percent  of  the  $9.3  million  residual  damages  would  be  agricultural  damages, 
and  about  48  percent  would  be  damages  to  public  facilities,  Including 
levee  repair  and  flood  fighting  costs  and  damages  to  roads  and  bridges. 
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STANDARD  PROJECT  FLOOD 
"Last  added"  analysis  -  1976  Prices 
(in  thousands) 


EXISTING 


CONDITIONS 

1990 

2000 

2010 

2020 

2030 

2040-2090 

PREPROJECT  DAMAGES 

9,700 

10,784 

11,360 

11,805 

12,354 

13,092 

13,316 

3,266 

6,047 

7,915 

9,472 

10,912 

12,603 

13,458 

53,985 

92,600 

128,027 

160,951 

191,752 

223,605 

243,933 

0 

0 

0 

0 

0 

0 

0 

29,768 

49,024 

64,410 

79,111 

93,006 

108,396 

115,139 

6,398 

8,110 

9,188 

10,301 

11,628 

13,149 

13,369 

221,589 

360,475 

496,893 

604,425 

642,189 

675,561 

686,094 

12,965 

16,502 

18,602 

20,593 

22,827 

25,390 

26,139 

540 

869 

1,094 

1,329 

1,557 

1,795 

1,953 

3,447 

5,205 

6,338 

7,538 

8,673 

9,984 

10,248 

16 

19 

22 

24 

26 

28 

29 

374 

441 

476 

513 

546 

581 

587 

3,137 

5,544 

7,136 

8,470 

10,117 

12,094 

13,271 

345,185 

555,620 

751,461 

914,532 

1,005,587 

1,096,278 

1,137,536 

2,963 

3,180 

RESIDUAL 

3,289 

DAMAGES 

3,378 

3,482 

3,617 

3,643 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

195 

224 

249 

272 

295 

316 

328 

1,213 

1,213 

1,213 

1,213 

1,213 

1,213 

1,213 

0 

0 

0 

0 

0 

0 

0 

1,400 

1,537 

1,611 

1,695 

1,779 

1,872 

1,872 

156 

114 

89 

64 

45 

39 

39 

2,312 

3,292 

3,876 

4,571 

5,212 

5,947 

5,960 

0 

0 

0 

0 

0 

0 

0 

256 

301 

324 

349 

371 

394 

399 

827 

1,136 

1,283 

1,444 

1,602 

1,774 

1,780 

9,322 

10,997 

11,934 

12,986 

13,999 

15,172 

15,234 
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g*  Reduction  in  floodproofing  costs >  -  When  a  structural  plan  negates 


the  need  for  floodproofing  measures  that  would  be  expected  to  be  implemented 
in  the  absence  of  the  plan,  the  cost  of  such  floodproofing  measures  (less 
any  increase  in  residual  damages)  is  part  of  the  inundation  reduction 
benefit.  It  is  assumed,  as  a  preproject  condition,  that  all  new  and 
replacement  structures  in  Reach  1  would  be  constructed  in  compliance  with 
the  special  encroachment  provisions  for  the  Yuba  River  previously  discussed. 
The  following  data  were  used  to  develop  the  cost  of  floodproofing  measures 
for  the  1990-2090  period.  Floodproofing  costs  that  would  be  Incurred  prior 
to  project  completion  are  not  considered  as  a  project  benefit. 


Category  : 

Structural  Area 
(square  feet) 

:  Pad  Height 

:  (feet) 

:  Unit  Cost  1/ 

Residential 

1300 

1 

$  200 

Commercial 

2000 

2 

615 

Industrial 

6500 

2 

1840 

1/  Cost  includes 

labor  and  equipment 

only,  assuming 

the  use  of  on-site 

materials  for  construction  of  floodproofing  pads. 


The  average  annual  equivalent  costs  of  nonstructural  measures  were 
derived  from  the  above  data  and  the  projected  timing  of  construction  of  new 
and  replacement  units  for  the  Reach  1  area.  Based  on  a  3-1/A  percent 
interest  rate,  the  average  annual  equivalent  cost  of  nonstructural  measures 
is  estimated  to  be  $2,330  for  the  1990-2090  period.  With  Marysville  Lake, 
average  annual  equivalent  residual  damages  for  this  period  are  estimated  to 
be  $111,610  and  $123,630,  respectively,  with  and  without  continuance  of  the 
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encroachment  provisions.  Since  the  increase  in  residual  damages,  $12,020, 
exceeds  the  estimated  cost  of  providing  floodproofing,  $2,330,  it  is 
irrational  to  assume  discontinuance  of  the  encroachment  provisions.  The 
residual  damages  used  in  the  estimate  of  inundation  reduction  benefits, 
therefore,  assume  continuation  of  these  provisions  and  reduction  in  flood¬ 
proofing  costs  is  not  considered  as  a  project  benefit. 

h.  Location  and  intensification  benefits.  -  Location  and  intensifica¬ 
tion  benefits  accrue  when  decisions  to  locate  new  activities  or  to  modify 
operations  of  existing  activities  result  directly  from  implementation  of  a 
flood  plain  management  plan.  Such  decisions  are  affected  by  perceptions  of 
the  land  use  decisionmaker  regarding  impact  of  the  plan  on  the  existing 
flood  hazard. 

Marysville  Lake  is  the  last  increment  of  a  system  of  three  reservoir 
projects  authorized  to  provide  flood  protection  to  the  Feather  and  Yuba 
River  flood  plains.  The  completed  Oroville  Dam  on  the  Feather  River  and 
New  Bullards  Bar  Dam  on  the  North  Yuba  River  will  significantly  reduce 
streamflows  in  the  event  of  100-year  storms  or  more  frequent  events.  The 
100-year  flood  is  the  event  having  the  most  significant  impact  on  perception 
of  flood  hazard  in  land  use  decisions.  Completion  of  the  three-dam  system 
by  the  construction  of  Marysville  Lake  would  primarily  provide  additional 
protection  from  less  frequent  but  more  catastrophic  flood  events. 

Completion  of  the  Marysville  Lake  project  would  result  in  reduced 
Feather  River  flows  between  Oroville  and  the  mouth  of  the  Yuba  River  during 
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200-year  or  less  frequent  events  and  below  the  mouth  of  the  Yuba  River 
during  about  the  185-year  or  less  frequent  events.  Such  flow  reductions 
would  not  be  expected  to  significantly  alter  future  land  use  decisions  in 
these  areas. 

On  the  Yuba  River,  areas  protected  by  existing  project  levees 
(damage  reaches  2  and  3)  currently  have  100-year  flood  protection  when 
freeboard  is  considered,  and  the  Marysville  Lake  project  is  not  expected  to 
significantly  affect  future  land  use  decisions  in  areas  having  such 
protection.  Marysville  Lake  would,  however,  reduce  the  area  Inundated  by 
the  100-year  and  more  frequent  events  in  the  area  along  the  Yuba  River 
between  the  existing  project  levees,  damage  reach  1.  Based  on  information 
contained  in  the  1968  Flood  Plain  Information  Report  prepared  by  the  Corps 
of  Engineers  for  this  area,  it  is  estimated  that  Marysville  Lake  would 
reduce  the  area  Inundated  by  the  100-year  event  by  approximately  1,000 
acres.  However,  most  of  this  acreage  is  currently  developed  to  orchards, 
and  the  area  is  expected  to  remain  primarily  in  agriculture  even  with 
construction  of  the  Marysville  Lake  project.  Significant  changes  in  land 
use  thus  would  not  be  expected  as  a  result  of  the  project. 

Based  on  the  foregoing,  it  is  concluded  that  ^^arysvllle  Lake  would 
not  significantly  affect  projected  land  use  or  economic  development  in 
either  the  Feather  River  or  Yuba  River  flood  plain.  Development  previously 
described  for  without  project  conditions  is  expected  with  the  project,  and 
no  location  benefits  or  intensification  benefits  are  expected  to  accrue. 
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Summary  of  flood  control  benefits,  ’^Inst  added’’  nnalysls,  - 
Estimates  of  flood  control  benefits  derived  in  the  precedinf^,  subparap;raphs 
on  a  ”last  added'*  basis  are  summarized  in  the  next  tabulation. 


Marysville  hake  Sumnnry  of  Benefits 
1976  Prices 


: 

3-l/A%  : 

6-3/8% 

Inundation  reduction  benefits 

Existinp  (1976)  conditions 

.32,486,(300 

$2,436,000 

Base  Year  (1990)  conditions 

CO 

o 

o 

3,634,800 

Average  annual  equivalent 
benefits  (1990-2090) 

5,563,700i/ 

5,003,60ai/ 

Reduction  in  floodproofing  costs 

0 

0 

Location  and  intensification 
benefits 

0 

0 

1/  Rounded  to  $5,600,000. 

2/  Rounded  to  $5,000,000. 

i.  Alternative  system  analysis. 

-  Marysville  Lake 

is  the  last 

increment  of  a  system  of  three  reservoirs  autl\orized  to  provide  flood 
protection  to  the  Feather  and  Yuba  Rivers  flood  plains,  inclndinp  Lake 
Oroville  on  the  Feather  River  and  iJev  Bullards  Bar  on  the  Yorth  Yuba  River. 
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In  the  system  analysis,  total  system  benefits  are  computed  as  the  difference 
in  flood  damages  without  and  with  the  flood  control  storage  provided  by  all 
three  reservoirs,  and  total  benefits  are  allocated  to  the  reservoirs  on  the 
basis  of  their  effective  flood  control  storage,  which  is  based  on  their 
location  within  the  river  system* 

Under  the  system  analysis,  benefits  accruing  in  the  Feather  River 
flood  plain  between  Oroville  and  the  Yuba  River  are  allocated  to  Lake 
Oroville;  benefits  accruing  in  the  Feather  River  flood  plain  below  the  Yuba 
River  are  allocated  between  all  three  reservoirs  on  the  basis  of  effective 
flood  control  storage;  and  benefits  accruing  in  the  Yuba  River  flood  plain 
are  allocated  between  Marysville  Lake  and  New  Bullards  Bar  on  the  basis  of 
effective  flood  control  storage.  The  percent  allocation  for  the  individual 
reservoirs,  for  the  three  flood  plains,  based  on  effective  storage,  are 
summarized  in  the  following  tabulation.  This  allocation  served  as  the 
basis  for  allocation  of  system  benefits. 


:  Percent  allocation  of  total  benefits 

:  :  :  New  Bullards 

Flood  plain  reach :  Oroville  :  Marysville  ; Bar 

Yuba  River  0  65  35 

Feather  River  above  Yuba  River  100  0  0 

Feather  River  below  Yuba  River  65  23  12 


Source:  Review  Report  Yuba  River  Basin,  California,  31  October  1963, 
U.S.  Array  Corps  of  Engineers. 
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Estimates  of  preproject  and  residual  damages  and  system  benefits  for 
the  Yuba  River  and  the  Feather  River  below  the  Yuba  River  are  summarized  in 
the  following  tabulations.  Benefits  are  not  included  for  the  Feather  River 
above  the  mouth  of  the  Yuba  River  since  the  Marysville  Lake  project  did  not 
contribute  to  benefits  in  that  reach  as  the  system  benefit  allocation  was 
originally  set  up. 
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DAMAGES  AND  BENEFITS,  SYSTEM  ANALYSIS  (1)  (2) 
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BENEFITS 

Yuba  River  3,772,6  5,989.1  7,962.1  9,766.3  11,425.2  13,150.1  14,220.2  10,293.1 

Feather  River  below  17,834.7  27,538.0  36,514.6  43,958.3  47,659.7  51,241.6  52,554.9  42,936.5 

Mouth  of  Yuba 


SYSTEM  BENEFITS  ALLOCATED  TO  MARYSVILLE  LAKE  PROJECT 
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The  average  annual  flood  control  benefits  allocated  to  Marysville 
Lake  on  the  system  basis  are  estimated  to  be  $16,566,000,  based  on  a  3-1/A 
percent  Interest  rate.  These  benefits  compare  with  average  annual  benefits 
of  $5,564,000  computed  on  a  ”last  added”  basis  and  are  shown  for 
comparative  purposes  only;  they  were  not  used  for  justification  of  the 
Marysville  Lake  project  In  the  Phase  I  General  Design  Memorandum.  The 
effect  of  using  a  system  analysis  on  the  benefit-cost  ratio  for  the  project 
Is  shown  In  the  following  tabulation,  (Total  project  benefits  are 
summarized  In  paragraph  65.) 


3- 1 / 4  Percent  6-3 / 8  Percent 


Annual  costs 


$51,000,000  $87,300,000 


Total  project  benefltsi./ 

Includes  last  added  analysis 
Includes  system  analysis 


113,400,000  108,400,000 

124,400,000  119, 400 , 000 


Benefit-cost  ratio 

Includes  last  added  analysis 
Includes  system  analysis 


2.2 

2.4 


1.2 

1.4 


T7  Excludes  costs  of  road  betterments,  cultural  resources  preservation, 
and  relocations  assistance. 
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k.  Impact  on  Bear  River,  -  Portions  of  damage  reaches  3,  5  and  6  are 


subject  to  flooding  by  the  Bear  River  as  well  as  by  the  Feather  and  Yuba 
Rivers.  However,  since  the  probability  of  simultaneous  flooding  by  the 
Bear  River  and  the  Yuba  or  Feather  Rivers  is  very  rare  and  since  Marysville 
Lake  is  not  expected  to  have  a  significant  impact  on  the  Bear  River  flood 
problem,  such  flooding  is  considered  to  be  beyond  the  scope  of  this  report. 
A  detailed  discussion  of  the  Bear  River  flood  problem  is  contained  in  the 
Bear  River-Calif omia  Feasibility  Report  for  Water  Resources  Development, 
September  1972  prepared  by  the  Corps  of  Engineers. 
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62.  Recreation  benefits.  - 

a.  Recreation  needs  and  projected  project  use.  -  Studies  Indicate 
there  Is  a  significant  need  for  lake-oriented  recreation  opportunities  and 
recreation  opportunities  associated  with  free-flowing  streams.  The  Marys¬ 
ville  Lake  project  has  the  potential  for  providing  recreation  opportunities 
at  the  lake  and  along  the  lower  Yuba  River,  from  the  afterbay  dam  downstream 
to  the  mouth.  However,  due  to  lack  of  non-Federal  participation  In  cost 
sharing  for  recreation  at  the  lake,  the  project  would  provide  for  only 
minimum  recreation  facilities  to  protect  public  health  and  safety  at  the 
lake  and  less  than  optimum  development  In  the  Yuba  River  corridor  due  to 
financial  limitation  of  Yuba  County,  the  local  sponsor.  Recreation  use 
associated  with  optimum  and  selected  recreation  development  Is  compared  In 
the  next  tabulation. 


Use  (1,000  recreation  days) 

General 

Recreation 

:  Fish  and 

:  recreation 

wildlife 

recommended 

Year  : 

Optimum 

:  Recommended 

:  Hatchery 

:  Hunting 

Marysville  Lake 

1990 

350 

70 

15 

5 

1993 

390 

150 

100 

5 

2040 

600 

150 

150 

5 

2090 

1,000 

150 

200 

10 

Lower  Yuba  River 

1990 

130 

95 

- 

1993 

140 

100 

- 

- 

2040 

235 

170 

- 

- 

2090 

400 

300 

— 

— 
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b.  Recreation  benefits,  -  Recreation  benefits  associated  with  the 


recommended  plan  are  as  follows : 


Average  annual  net  benefits 

3-1/4%  6-3/8% 


Marysville  Lake 


General  recreation 
Specialized  recreation 


$209,000 

244,000 


$197,000 

184,000 


Total 


$453,000 


$381,000 


Lower  Yuba  River 


General  recreation 
Specialized  recreation 


97,000 

318,000 


84,000 

266,000 


Total  Net  Benefits 


Total 


$415,000  $350,000 

$868,000^^^  $731,000^^^ 


(a)  Rounded  to  $900,000 

(b)  Rounded  to  $700,000 

Derivation  of  recreation  benefits  is  discussed  in  detail  in  Appendix 
D,  Recreation  Resources, 

63*  Enhancement  of  fish  and  wildlife,  - 

a*  Fishery  enhancement  measures,  -  Anadromous  fishery  enhancement 
measures  to  be  implemented  as  a  part  of  the  Marysville  Lake  project  include: 

-  Hatchery  to  provide  enhancement  runs  of  50,000  salmon  and  10,000 
steelhead « 

-  Stream  gravel  management  and  construction  of  a  spawning  side  channel 
to  provide  enhancement  runs  of  20,000  salmon. 
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Other  enhancement  measures  would  be  taken  for  the  fishery  In  Marysville 
Lake,  Including  leaving  vegetation  In  place  In  selected  areas  to  provide 
habitat,  reservoir  management  to  minimize  lake  fluctuation  during  early 
summer  spawning  period,  fish  restocking,  and  rough-fish  eradication  programs. 

b.  Fishery  enhancement  benefits.  -  With  a  hatchery  and  associated  fish 
facilities  (gravel  management  and  a  special  spawning  channel)  downstream  of 
the  afterbay,  It  Is  expected  that  the  river  fishery  can  be  enhanced  by 
10,000  spawning  steelhead  and  70,000  spawning  salmon.  In  the  case  of 
steelhead.  It  Is  expected  that  a  10,000  Increase  would  provide  1,000  more 
fish  each  year  for  catching  by  sport  anglers  on  the  Yuba,  Feather,  and 
Sacramento  River  system.  Based  on  an  estimate  of  10  recreation  days  of  use 
expended  for  each  fish  caught,  the  recreation  value  of  the  1,000  fish  Increase 
Is: 


1,000  fish  X  10  rec  days  x  $6.00 
fish  caught  rec  day 


$60,000 


The  70,000  salmon  that  would  be  added  to  the  river  system  would  produce 
280,000  mature  fish,  and  the  value  to  the  commercial  fishery  Is: 


147,000  fish  X  10  lbs  x  $2.00 
fish  caught  lb 


$2,940,000; 


the  recreation  value  of  ocean  sport  fishing  Is: 


56,700  fish  x  1  rec  day  x  $6 .00 
fish  caught  rec  day 


$340,000; 
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and  the  recreation  value  of  inland  sport  fishing  is: 


6,300  fish  X  10  rec  days  x  $6,00 
fish  caught  rec  day 


$378,000 


Fishery  enhancement  benefits  are  summarized  in  the  following  tabulation; 


Species 

Steelhead 

Salmon 

Ocean  commercial 
Ocean  sport 
Inland  sport 
Total 


Enhanc ement 
(Number  of 
spawning  fish) 

10,000 

70,000 


Value  (Benefits) 
$  60,000 
3,658,000 
(2,940,000) 
(340,000) 
(378,000) 


$3,718,000 


(a) 


(a)  Rounded  to  $3,700,000. 


64 .  Area  redevelopment,  - 


The  Area  Redevelopment  Act,  Public  Law  87-27,  87th  Congress,  1st 
Session,  and  its  successor,  the  Public  Works  and  Economic  Development  Act 
of  1965,  Public  Law  89-136,  89th  Congress,  provide  for  the  Federal 
Government  to  cooperate  with  the  states  to  help  areas  of  substantial  and 
persistent  unemployment  and  underemployment,  and  to  take  effective  steps 
in  planning  and  financing  their  economic  development.  Federal  assistance 
should  enable  such  areas  to  enhance  their  domestic  prosperity  by  creation 
of  new  employment  opportunities  through  development  and  expansion  of  new 
and  existing  facilities  and  resources.  The  role  of  the  Corps  of  Engineers 
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in  this  program  is  set  forth  in  ER  1165-2-6,  dated  1  February  1966,  which 
also  specifies  criteria  to  be  used  for  project  formulation  and  evaluation. 

The  ER  states  that,  in  addition  to  the  criteria  now  in  use,  estimates  of 
benefits  may  include  an  amount  equivalent  to  that  part  of  the  construction 
costs  which  represents  wages  to  workers  who,  in  the  absence  of  the  project, 
would  be  unemployed,  Yuba  and  Sutter  Counties  are  designated  as  eligible 
for  assistance  under  the  administration  of  the  U.S,  Department  of  Commerce. 

Yuba  and  Sutter  Counties  are  principally  engaged  in  agricultural 
production,  but  food  processing,  mining,  and  lumber  Industries  contribute 
significantly  to  their  economy.  Major  industrial  activities  directly 
connected  with  agricultural,  lumber,  and  mineral  production  include  milk 
and  food  processing  plants,  canneries,  plant  nurseries,  lumber  mills,  and 
related  manufacturing  of  wood  products.  The  diversification  of  processing 
plants,  mill  operations  related  manufacture  of  mining  products,  and  the 
relative  stability  of  the  printing  and  publishing  Industries  tend  to  reduce 
seasonal  unemployment;  however,  production  of  agricultural  commodities, 
cutting  and  handling  of  timber,  and  production  of  minerals  are  seasonal 
occupations  with  high  off-season  unemployment.  A  large  percentage  of  the 
workmen  of  these  seasonal  Industries  maintain  homes  in  the  area,  thus  forming 
a  labor  supply  for  which  there  is  limited  year-round  employment  opportunity. 
Increasing  automation  has  eliminated  some  jobs  in  the  various  industries 
and  their  related  products. 

The  labor  force,  for  purposes  of  this  analysis,  is  grouped  into  two 
major  categories,  unemployed  labor  and  labor  provided  by  the  project.  In 
July  1975,  the  unemplo3rment  rate  for  Yuba  and  Sutter  Counties  was  13,6 
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percent.  County  unemployment  records  indicate  that  of  the  unemployed,  20 
percent  are  skilled;  35  percent  are  semiskilled;  and  45  percent  are  unskilled. 
Historical  analysis  of  construction  projects  in  California,  similar  to 
Marysville  Lake,  indicate  that  labor  requirements  for  construction  include 
40  percent  skilled,  30  percent  semiskilled  and  30  percent  unskilled  labor. 
Based  on  prevailing  wage  rates,  about  14,500  jobs  will  be  created  during 
the  9-year  project  construction  period. 

A  comparison  of  the  current  unemployed  in  Yuba  and  Sutter  Counties 
and  peak  year  project  construction  labor  requirements  is  shown  in  the 
following  tabulation. 


Sutter  &  Yuba 
Counties  Unemployed 

:  Estimated  Peak  Year  Local 
:  Job  Requirements 

Skilled 

835 

560 

Semiskilled 

1,461 

510 

Unskilled 

1,879 

510 

Total 

4,175^^ 

1,580 

IT July  1975V  State  of  California  EmpToyment  Development  DeptT 


a.  Methodology,  -  Benefits  to  the  project  are  equivalent  to  wages 
paid  for  workers  who,  in  the  absence  of  the  project,  would  most  likely  be 
unemployed.  Evaluation  of  costs  for  similar  construction  projects  in 
California  indicates  that  about  35  percent  of  the  total  Federal  construction 
costs  represents  the  total  labor  requirement  of  the  project  for  construction. 
Of  total  labor  costs,  it  was  estimated  that  local  labor  costs  were  45 
percent.  Therefore,  the  project  would  provide  the  equivalent  of  about 
6,500  man-years  of  work  for  local  unemployed  labor  during  the  9-year 
construction  phase. 
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b.  Benefits .  -  Area  redevelopment  benefits  creditable  to  the  Marys¬ 


ville  Lake  project  amount  to  $5,000,000,  based  on  3-1/4  percent  interest 
rate,  and  $10,700,000,  based  on  6-3/8  percent  interest  rate,  (October  1976 
price  levels).  Details  of  the  derivation  are  shown  in  the  next  tabulation. 


3-1/4% 

6-3/8% 

Total  construction  cost  ~ 

$818,900,000 

$818,900,000 

Estimated  labor  cost  (35%  x  $818,900,000) 
Labor  cost  assigned  depressed  area 

286,615,000 

286,615,000 

(45%  X  $286,615,000) 

128,976,750 

128,976,750 

Construction  period:  9  years 

Average  value  per  year  ($128,976,750/9) 
Value  of  assigned  labor  cost  at  end  of 

14,330,750 

14,330,750 

9  years  ($14,330,750  x  11.597) 

147,076,500 

($14,330,750  X  13.416) 

167,268,500 

Average  Annual  equivalent  benefits 

4,982,950^^ 

($147,076,500  X  .03388) 

($167,268,500  x  .06389) 

10,686,800^^ 

^  Excludes  land,  engineering  and  design 

,  and  supervision  and  administration 

^/  Rounded  to  $5,000,000. 

V  Rounded  to  $10,700,000. 

65.  Summary  of  benefits.  -  Average  annual  benefits  for  the 

selected  plan. 

discussed  in  the  foregoing  paragraphs  are 

summarized  below: 

3-1/4  percent 

6-3/8  percent 

Powers 

Irrigation  water  supply 

Flood  damage  reduction?.' 

Recreation 

Anadromous  fishery  enhancement 

$  88,100,000 
10,100,000 
5,600,000 
900,000 
3,700,000 

$  77,500,000 

10,800,000 
5,000,000 
700,000 
3,700,000 

Total  without  ARA 

$  108,400,000 

$  97,700,000 

Area  redevelopment 

5,000,000 

10,700,000 

Total  with  ARA 

113,400,000 

r.  108,400,000 

_!/  At  site. 

2j  Last  added  analysis. 
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66. 


Other  effects  of  project.  -  This  paragraph  discusses  economics,  social 


and  other  project  effects,  including  relocations,  and  effects  on  public 
services.  The  location  of  county  services  is  shown  on  Figure  K-3. 

a.  Economic  effects.  -  The  Marysville  Lake  project  would  cause  changes 
in  the  economy  of  the  local  area  and  Yuba  County.  The  project  would  lessen 
expenditures  to  prevent  and/or  repair  flood  damages  to  the  Marysville-Yuba 
City  urban  area  and  nearby  agricultural  areas.  The  project  could  provide 
monthly  reregulation  of  local  irrigation  water,  making  it  possible  for  the 
local  irrigation  service  areas  to  develop  a  conjunctive  program  for  use 
of  ground  and  surface  water,  and  could  result  in  Intensifying  agricultural 
practices  in  the  county. 

The  project  would  remove  about  2.2  percent  of  Yuba  County’s  assessed 
valuation  ($2.2  million  of  $100  million),  as  shown  in  the  next  tabulation, 
and  6.6  percent  of  the  county’s  assessable  land  area  (19,560  acres  of 
297,600)  from  the  tax  rolls.  However,  based  on  experience  at  other  projects, 
it  is  anticipated  that  private  development  around  the  project  area  would 
be  allowed  by  local  government  and  would  compensate  for  the  loss  of 
assessables  incurred  by  construction  of  the  project.  Removal  of  the 
project  area  from  the  assessment  rolls  of  other  taxing  authorities  in  Yuba 
County  will  also  reduce  their  revenues,  as  shown  in  the  next  tabulation. 

In  addition,  the  project  would  remove  3,000  acres  of  land  (Hackett  Creek 
area)  from  Nevada  County’s  assessed  valuation.  Under  Public  Law  94-565, 
the  Federal  Goverament  would  make  an  annual  payment  for  the  duration  of 
the  project  life  to  Yuba  and  Nevada  Counties  in  lieu  of  taxes  of  $0,75  per 
acre  for  lands  on  the  tax  rolls  required  for  the  project. 
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TAX 

RATES  AND  ASSESSED  VALUATIONS  BY 
(1975  -  1976  FISCAL  YEAR) 

DISTRICT 

1/ 

Tax  District 

Assessed  Value 
per  Tax  District 

Assessed 
Valuation 
Within  Project 
Area 

%  Loss 

Tax  Rate/ 

$  100 

Tax 

Loss 

County 

$  99,812,064 

$2,153,000 

2.2 

$3.85 

$82,890 

Marysville  Joint 
Unified  School 
District 

$  82,683,789 

$2,153,000 

2.6 

$4.30 

$92,580 

Yuba  County 

Water  Agency 

$  99,812,064 

$2,153,000 

2.2 

$0.08 

$  1,720 

Yuba  County 
Community 
College 

$452,622,249 

$2,153,000 

0.5 

$1.00 

$21,530 

Source:  Conversations  with  Yuba  County  Auditor  and  Superintendent  of  Schools. 

1/  Fiscal  1974-75  assessment;  fiscal  1975-76  rate.  The  college  tax  district 


extends  outside  the  boundaries  of  Yuba  County. 

The  Marysville  Lake  project  would  inundate  the  existing  PG&E  Narrows 
I  and  YCWA  Narrows  II  Powerplants .  Narrows  I  Powerplant  has  an  installed 
capacity  of  9  MW,  and  Narrows  II  Powerplant  has  an  installed  capacity  of 
47  MW.  The  plants  generate  in  the  order  of  51  and  224  million  annually, 
respectively. 

Data  on  jobs  expected  to  be  lost  or  displaced  due  to  project 
construction  are  not  readily  available,  but  such  losses  are  expected  to 
be  minor.  The  project  would  have  a  significant  effect  on  employment 
opportunities  in  the  local  area  during  the  construction  phase.  The 
estimated  number  of  jobs  to  be  created  during  the  construction  period  is 
given  in  the  following  tabulation.  The  maximum  number  of  workers  joining 
the  construction  crew  from  outside  the  Sutter-Yuba  County  area  is  estimated 
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to  number  about  1,580  or  5.2  percent  of  the  30,625  labor  force  for  the 
two-county  area.  During  the  peak  year  of  construction,  the  project  would 
provide  jobs  for  an  estimated  maximum  of  1,935  local  workers,  and  a  lesser 
number  of  jobs  in  other  years  in  the  construction  period,  with  some 
beneficial  impact  on  the  area's  chronic  unemployment  problem.  About  13.6 
percent  of  the  labor  force  is  now  unemployed. 

CONSTRUCTION  SITE  LABOR  IMPACTS 


Construction  Year 


1981- 

1982- 

1983- 

1984- 

1985- 

1986- 

1987- 

1988- 

1989- 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Distribu¬ 
tion  of  jobs, 
percent^'  !•! 

3.9 

8.9 

11.9 

13.8 

24.3 

19.2 

10.9 

5.8 

Total  on 

site  jobs  150 

570 

1,300 

1,730 

2,010 

3,520 

2,780 

1,580 

850 

New  workers 

to  area£'  70 

255 

585 

780 

905 

1,585 

1,250 

710 

380 

New  popula- 

tionA'  210 

765 

1,755 

2,340 

2,715 

4,755 

3,750 

2,130  1 

,140 

New 

studentsA'  50 

80 

410 

550 

635 

1,110 

875 

500 

270 

Projected 
number  of 
district 
students 
plus  new 
stu¬ 
dent  sA^  15,902  13 

,965  16 

,336  16 

,536  16 

,686 

17,228  17 

,061  16 

,762  16 

,608 

New  students 
as  percent 
of  projected 
number  0.3 

0.5 

2.6 

3.4 

4.0 

6.9 

5.4 

3. 1 

1.7 

J^/  Based  on  studies  of  project  construction  costs  versus  average  annual 
heavy  equipment  operator  cost  of  $26,400  per  job  and  average  annual  laborer 
cost  of  $17,600  per  job. 

45%  of  total  jobs  at  construction  site. 

_3/  New  population  is  approximated  by  assuming  three  persons  per  new  family. 
_4/  Assuming  0*7  school  (k-12)  children  per  family. 

V  Adapted  from  Yuba  City  and  Marysville  Joint  Unified  School  District 
Master  Plans. 
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Private  development  of  recreation-related  businesses  near  the  project, 
such  as  concessions,  restaurants,  and  stores,  would  provide  job  opportunities. 
Also,  if  the  project  induces  substantial  recreation-oriented  residential 
development,  new  businesses  would  be  established  to  serve  such  development 
and  also  would  provide  job  opportunities. 

The  removal  of  project  lands  from  county  tax  rolls  could  have  a 
temporary  adverse  economic  impact  on  the  county.  However,  it  is  expected 
that  there  will  be  increased  development  on  private  lands  around  the  project, 
similar  to  what  has  occurred  at  Oroville  and  Folsom  Lake.  This  will  not 
only  offset  losses  to  the  tax  rolls  btit  will  increase  the  tax  base  beyond 
the  level  presently  projected  without  the  project.  Folsom  Lake  has  had 
positive  benefits  for  both  Sacramento  and  El  Dorado  Counties,  During 
construction  there  was  no  apparent  loss  in  assessed  valuation.  Proximity 
of  Folsom  Lake  to  Sacramento  probably  accounts  for  the  large  increase  in 
home  construction  and  subdivision  activity,  with  the  accompanying  increases 
in  land  values.  The  general  pattern  following  reservoir  construction  in 
the  Central  Valley  has  been  that  adjacent  land  values  have  increased  and 
that  county  and  municipality  assessed  valuations  have  not  declined;  however, 
the  specific  effect  depends  on  accessibility  to  population  and  employment 
centers.  At  New  Bullards  Bar  Reservoir  there  was  some  increase  in  land 
values,  reportedly  as  a  result  of  speculation  in  recreational  homesites, 
but  there  is  no  current  residential  development.  There  has  not  been  a 
substantial  increase  in  property  values  around  Camp  Far  West  Reservoir  south 
of  the  project  or  Merle  Collins  Reservoir  north  of  the  project.  Black 
Butte  Lake,  in  Glenn  and  Tehama  Counties,  has  had  little  impact  on  these 
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counties.  However,  there  has  been  significant  increase  in  land  values  and 
recreational  homes! te  development  in  the  vicinity  of  Auburn  Dam  currently 
under  construction  by  the  U.S.  Bureau  of  Reclamation  in  Placer  and  El 
Dorado  Counties.  The  Browns  Valley  Irrigation  District  (BVID)  also  would  be 
affected  by  the  project,  since  14  percent  of  the  irrigable  land  and  26 
percent  of  the  total  land  in  the  district  would  be  acquired  for  the 
project . 

Increased  recreation  activity  on  the  river  and  adjacent  lands  would 
stimulate  the  economic  climate  of  Yuba  County. 

As  discussed  in  Appendix  J,  Water  Resources  and  Irrigation  Supply, 
implementation  of  the  Marysville  Lake  project  would  require  acquisition  of 
12,100  acres  of  land  currently  taxed  by  BVID,  resulting  in  a  revenue  loss 
of  an  estimated  $80,000  per  year,  and  acquisition  of  two  irrigation  ditches 
to  which  BVID  owns  a  perscriptive  right.  In  addition,  it  appears  BVID  may 
lose  part  or  all  of  their  $74,000  pajanent  for  "falling  water"  rights. 

Project  costs  include  reimbursement  of  BVID  for  the  two  Irrigation  ditches 
Inundated.  However,  the  loss  of  future  revenue  due  to  reduced  assessed 
valuation  and  water  sales  is  considered  consequential  damage  and  is  not 
compensable. 

The  future  production  of  aggregates  and  possibly  precious  metals 
from  inundated  tailings  would  be  lost.  However,  30  million  cubic  yards 
of  earth  and  dredge  tailings  would  be  utilized  to  construct  the 
embankments,  with  a  large  portion  of  the  required  aggregates  coming  from 
the  tailings  to  be  Inundated.  Further,  some  tailings  would  become 
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unavailable  for  aggregate  production  due  to  creation  of  the  downstream 
Yuba  River  corridor,  but  It  Is  estimated  that  after  completion  of  the 
project  more  than  1,400  million  tons  (about  1,000  million  cubic  yards), 
of  tailings  would  remain  available  downstream  of  the  project, 

b.  Effects  on  U,C.  Sierra  Foothill  Range  Field  Station,  -  The  Field 
Station  was  established  In  1960  on  about  5,700  acres  of  land  ranging  In  ele¬ 
vation  from  300  to  2,000  feet  with  climate,  soils,  terrain,  and  vegetation 
typical  of  California  foothill  lands.  The  Field  Station  was  originally 
established  for  research  of  beef  cattle  production  and  range  Improvement 
practices,  but  research  activities  have  been  broadened. 

The  Marysville  Lake  project  would  require  acquisition  of  about  1,140 
acres  of  the  Field  Station's  lands  for  project  purposes  (740  acres  Inun¬ 
dated  and  400  acres  above  gross  pool  for  rlghts-of-way) ,  reducing  lands 
owned  by  the  Field  Station  by  about  20  percent.  All  research  conducted  on 
lands  acquired  by  the  Corps  of  Engineers  would  be  terminated.  Field 
Station  personnel  Indicate  this  Is  a  significant  Impact  In  that  It  would 
terminate  on-going  research  projects  and  prevent  future  research  projects 
In  the  areas  acquired.  It  would  also  negate  the  value  of  these  areas  as 
contributing  to  the  continuity  of  an  on-going  and  permanent  data  base. 

Approximately  half  (100  acres)  of  the  irrigated  pasture  on  Field 
Station  lands  would  be  acquired.  An  additional  100  acres  of  land  to  be 
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acquired  has  the  potential  to  be  developed  into  irrigated  pasture.  One 
hundred  acres  of  the  170-acre  natural  area  along  the  Yul^n  River  would  i^e 
acquired  for  the  project. 

The  lower  ditch  which  supplies  60  miner’s  inches  would  be  inundated 
by  the  project. 

Anproxinatcly  100  of  the  17n-ncre  natural  area  along  the  Yuba  River 
would  be  acquired  for  the  project.  About  5  acres  of  aquatic  habitat  (year- 
round  wet  areas  or  bogs)  where  vector  control  and  biological  research  is 
conducted,  would  be  inundated.  About  5  acres  of  dense  stands  of  native 
bunch  grass  (S tipa  and  Melica  spp) ,  located  along  the  steep  canyon  area 
near  Tinbuctoo  Bend,  are  on  lands  required  for  the  project. 

c.  Social  effects.  -  Construction  of  the  >[arysville  Lake  project 
would  change  the  land  use  and  social  characteristics  in  the  project  area. 
Approximately  160  dwelling  units  would  be  relocated  or  demolished.  The 
Tinbuctoo  and  Bridgeport  Cemeteries  and  individual  graves  would  be  relocated. 
Current  preliminary  estimates  indicated  some  500  people,  and  13  businesses 
would  be  relocated.  For  most  people,  the  most  obvious  impact  would  be 
their  change  in  residence.  Those  with  jobs  Lri  ^•arysville/Ynha  City  could 
be  faced  witli  modifying  their  commuting  patterns.  Those  moving  into 
^larysville/Yuba  City  would  find  it  necessary  to  adjust  to  city  conditions. 
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but  would  benefit  from  closer  proximity  to  employment.  Relocated  children 
would  be  confronted  with  new  schools  and  social  environments.  Established 
social  patterns  and  ties  In  general  would  be  disturbed.  School  structure, 
busing  routes,  and  other  educational  patterns  and  schedules  would  be 
changed.  Clubs  and  organizations  could  experience  some  shifts  In  membership 
and  activities.  Some  localized  businesses  could  be  affected  by  relocation. 

The  Influx  of  new  workers  to  the  area  during  the  construction  of  the 
project  would  have  an  Impact  on  the  housing  market.  At  the  peak  of 
construction,  an  Influx  of  as  many  as  1,210  workers  and  their  families 
would  require  living  quarters.  Because  of  the  low  single-family-unit 
vacancy  rate  throughout  the  county,  the  Incoming  construction  workers  not 
utilizing  mobile  homes  and  the  residents  to  be  relocated  would  have  an 
Impact  on  the  housing  market  In  the  surrounding  communities.  The  relocation 
needs  and  desires  of  residents  to  be  relocated  would  be  analyzed  In  future 
detailed  studies,  and  It  Is  not  possible  at  this  time  to  make  firm 
statements  about  the  nature  of  the  social  Impact.  It  can  be  expected, 
however,  that  the  project  might  lead  to  temporary  overcrowding  in  the 
communities  In  the  project  area. 

If  the  lake  becomes  a  popular  recreation  area,  residential  subdivisions 
can  be  expected  to  be  developed  outside  the  Federal  property  line,  and 
population  density  in  the  area  would  Increase.  Much  of  the  activity 
probably  would  take  place  in  Smartville,  immediately  south  of  the  lake  and 
in  the  direction  of  Marysville,  Browns  Valley,  and  loma  Rica.  Construction 
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of  the  dara  is  not  expected  to  result  in  significantly  increased  population 
density  in  the  flood  plain  because  of  the  level  of  protection  already 
provided  to  a  majority  of  these  lands  by  New  Bullards  Bar  and  Oroville 
Dams  and  levees  of  the  Sacramento  River  Flood  Control  Project. 

Project  construction  is  expected  to  increase  job  opportunities  for 
some  county  residents  over  the  construction  period.  If  the  project  induces 
substantial  recreation-oriented  residential  development,  people  would 
probably  be  attracted  to  the  area,  particularly  during  the  summer  season, 
and  some  job  opportunities  with  new  businesses  serving  such  development  can 
be  expected  for  Yuba  County  residents.  Private  development  of  concessions, 
restaurants,  stores,  and  entertainment  could  result  in  an  alteration  of  the 
rural,  social,  and  visual  environment  now  existing  in  local  areas.  Criminal 
incidents  would  be  expected  to  increase  because  of  additional  use  of  the 
area. 


Schools .  -  Construction  of  the  project  would  not  inundate  any 

schools;  however,  the  number  of  students  in  the  Yuba  City  and  the  Marysville 

Joint  Unified  School  District  would  increase  as  a  result  of  the  influx  of 

construction  workers  for  the  project.  A  major  portion  of  new  students 

coming  from  project-attracted  families  will  probably  enroll  In  Marysville 

District  schools,  with  a  lesser  number  attending  Yuba  City  District  schools. 

The  Marysville  District  is  currently  below  maximum  capacity  and  could 

absorb  new  students  brought  into  the  area  by  the  project  if  they  were  spread 

across  the  entire  district  or  concentrated  near  Marysville Enrollment 

T7  During  constructjLon  of  New  Bullards  Bar  Reservoir  in  1968-69,  an 

additional  500  students  were  accommodated  by  Marysville  School  District. 
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in  the  foothills  area  are  expected  to  increase  during  the  project  life,  even 
without  the  project  construction,  and  some  over-crowding  could  occur  in 
these  schools.  The  Yuba  City  District  schools  should  have  little  trouble 
in  accommodating  the  additional  students.  Financial  assistance  for  new 
school  construction  and  school  programs  may  be  available  as  a  result  of 
project  construction  under  PL  815  and  PL  874,  The  amount  of  assistance  will 
depend  on  available  Federal  funding  and  local  qualification  which  would  be 
determined  during  the  construction  phase, 

e.  Transportation  relocations ,  -  The  Marysville  Lake  project  would 
submerge  or  make  unusable  about  7  miles  of  State  Highway  20  and  17  miles  of 
roads  in  Yuba  and  Nevada  Counties,  and  relocation  of  these  roads  would  be 
required  to  restore  the  road  network  in  the  area.  A  preliminary  relocation 
alignment  for  State  Highway  20  would  be  across  the  afterbay  on  a  bridge 
upstream  from  the  dam  to  the  Hammonton-Sraartvllle  County  Road,  and  over  that 
road  alignment  back  to  the  existing  highway  near  Smartvllle,  This  relocated 
route  is  approximately  the  same  length  as  the  existing  one.  The  optimum 
relocation  is  yet  to  be  developed,  but  it  is  likely  the  relocated  road  would 
be  generally  safer  than  the  existing  highway.  Approximately  39  acres  of 
new  right-of-way  would  need  to  be  acquired  for  the  relocated  highway  outside 
of  project  lands  and  existing  county  road  right-of-way.  The  Peoria  Road 
would  be  relocated  to  the  west  of  the  reservoir  to  provide  a  north-south 
connecting  link  in  the  county  road  network;  the  relocation  would  be 
approximately  2.5  miles  long  and  require  16  acres  of  new  right-of-way.  The 
Pleasant  Valley  Road  at  Bridgeport  would  need  to  be  relocated  over 

17  Amie  Thorson,  U.S.  Office  of  Education,  HFW,  Region  IX,  San  Francisco, 
1075 
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approximately  0.5  mile.  The  approach  roads  to  the  old  covered  bridge  at 
Bridgeport  would  also  be  raised  or  relocated  to  suit  the  bridge  relocation. 
A  new  road  providing  access  to  the  U.C.  Sierra  Foothill  Range  Field  Station 
has  been  tentatively  proposed  on  the  east  side  of  the  reservoir,  extending 
approximately  6.7  miles  south  from  its  intersection  with  Dolan-Harding 
Road.  The  relocation  of  State  Highway  20  and  about  10  miles  of  county 
roads  would  result  in  a  temporary  small  loss  in  tax  revenue  to  the  counties 
from  commercial  establishments.  Appropriate  relocation  measures  would  be 
developed  in  design  studies. 

f.  Utility  relocations .  -  The  Browns  Valley  main  ditch  siphon  may 
require  modification.  The  Smith  Bar,  Sicard  Flat,  and  Ellis  Ditches  would 
be  abandoned.  The  Farm  Ditch  on  the  south  side  of  the  project  would  be 
relocated,  possibly  parallel  to  the  Ousley  Ditch.  Appropriate  measures 
would  be  developed  in  design  studies. 

All  waste  materials  in  a  former  24-acre  solid  waste  disposal  site, 
within  a  mile  of  the  afterbay  spillway,  would  be  relocated  to  another 
disposal  site  at  Beale  AFB. 

The  increase  in  population  during  construction  and  residential 
development  during  operation  and  recreation  use  would  increase  solid  waste 
generation  in  the  project  area.  Liquid  waste  loads  would  be  increased  by 
recreationists  to  the  project  area  and  new  residents  brought  to  the  area  by 
dam  construction.  Sanitary  facilities  would  be  provided  at  all  points  of 
concentration  of  recreation  use. 
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g.  Public  facilities,  -  The  load  on  county  health  facilities  would  be 


heavier  because  of  Increased  population,  especially  If  recreational- 
residential  development  occurs.  In  addition,  there,  would  be  a  greater  need 
for  police  and  fire  protection.  The  Yuba  County  police  would  probably  need 
to  Increase  personnel  and  equipment  subsequent  to  completion  of  the  project. 
All  reasonable  efforts  would  be  made  to  prevent  fires.  Fire  suppression 
equipment  and  personnel  would  be  at  the  project  area  during  construction. 

An  overall  plan  for  fire  protection  would  be  developed.  Fire  stations  In 
the  area  would  have  to  change  their  dispatch  patterns  due  to  changes  In  the 
present  road  system. 

h.  Cemeteries .  -  An  estimated  100  gravesltcs  In  small  cemeteries  at 
Tlmbuctoo  and  Bridgeport  and  In  scattered  locations  downstream  of  the 
afterbay  and  within  the  afterbay  and  lake  areas  would  be  relocated  outside 
of  the  reservoir  and  spillway  areas. 

67.  Project  costs.  - 

The  basis  of  estimates  of  first  and  annual  costs  and  detailed  cost 
estimates  are  presented  In  Appendix  Detailed  Cost  Estimates. 

a.  First  costs.  -  Project  first  costs  are  summarized  In  the  following 
tabulation ,  based  on  1  October  1976  price  levels . 
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First  Costs 


Cost  : 

Acct . : 

Feature 

:  Subtotal  : 

Total 

No.  : 

:  $  : 

$ 

STAGE  I 


01.  LANDS  AND  DAMAGES 

02 .  RELOCATIONS 

Roads  &  bridges 
Cemeteries  &  utilities 

03.  RESERVOIRS 

04 .  DAMS 

Yuba  River  Dam 
Power  intake  works 
Dry  Creek  Dam  &  dikes 
Outlet  works 
Afterbay  Dam 

06.  FISH  AND  WILDLIFE  FACILITIES 

07.  POWERPLANT 

Powerplant  Yuba  River  Dam 
Powerplant  Afterbay  Dam 

08 .  ROADS 

14.  RECREATION  FACILITIES  (Initial) 

18.  CULTURAL  RESTORATION  &  PRESERVATION 


$  21,400,000 
700,000 


290,900,000 

65,900,000 

95,900,000 

4,400,000 

74,200,000 


215,200,000 

12,300,000 


$  39,200,000^^ 

22,100,000 


7,160,000 

531,300,000 


15,500,000 

227,500,000 

1,670,000 

1,000,000 

9,570,000 


19.  BLDGS.,  GROUNDS,  &  UTILITIES 

20.  P.O.  EQUIPMENT 

SUBTOTAL 


2,100,000 

1,000,000 

858,100,000 


30.  ENGINEERING  AND  DESIGN 

31.  SUPERVISION  AND  ADMINISTRATION 

TOTAL  COST  (FEDERAL)  STAGE  I 


49,400,000 

53,500,000^'^ 

$961,000,000^^ 


a?  Excludes  cost  of  Federal  land  to  be  transferred  to  the  project. 

Estimated  market  value  is  $1,500,000. 

W  Excludes  GSA-controlled  bldg,  space  cost, 
c/  Excludes  future  recreation  costs. 
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First  Costs  (Cont ' d) 


Cost 
Acct . 
No. 

:  Feature 

:  Subtotal  : 

:  $  : 

Total 

$ 

STAGE  II 

04. 

DAMS 

Power  Intake  Works 

Afterbay  Dam 

$  12,900,000 
10,200,000 

$  23,100,000 

07. 

POWERPLANT 

Powerplant  Yuba  River  Dam 
Powerplant  Afterbay  Dam 

127,900,000 

1,300,000 

129,200,000 

08. 

ROADS 

240,000 

19. 

BLDGS.,  GROUNDS,  &  UTILITIES 

460,000 

SUBTOTAL 

153,000,000 

30. 

ENGINEERING  AND  DESIGN 

11,300,000 

31. 

SUPERVISION  AND  ADMINISTRATION 

(a) 

10,700,000 

TOTAL  COST  (FEDERAL)  STAGE  II 

$175,000,000 

FUTURE  RECREATION 

^AGILITIES 

14. 

RECREATION  FACILITIES  (FUTURE) 

240,000 

30. 

ENGINEERING  AND  DESIGN 

30,000 

31. 

SUPERVISION  AND  ADMINISTRATION 

(a) 

20,000 

TOTAL  COST  (FEDERAL)  FUTURE  RECREATION  FACILITIES  $290,000 


(a)  Excludes  CSA  controlled  bldg,  space  cost 
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First  Costs  (Cont^i) 


Cost  : 

Acct. : 

Feature 

:  Subtotal  : 

To  tal 

No.  : 

:  $  : 

$ 

TOTAL  PROJECT 

01. 

LANDS  AND  DAMAGES 

$  39,200,000^^ 

02. 

RELOCATIONS 

Roads  &  bridges 

Cemeteries  &  utilities 

$  21,400,000 
700,000 

22,100,000 

03. 

RESERVOIRS 

7,160,000 

04. 

DAMS 

Yuba  River  Dam 

Power  intake  works 

Dry  Creek  Dam  &  dikes 

Outlet  works 

Afterbay  Dam 

290,900,000 

78,800,000 

95,900,000 

4,400,000 

84,400,000 

554,400,000 

06. 

FISH  AND  WILDLIFE  FACILITIES 

15,500,000 

07. 

POWERPLANT 

Powerplant  Yuba  River  Dam 

Powerplant  Afterbay  Dam 

343, 100,000 
13,600,000 

356,700,000 

08. 

ROADS 

1,910,000 

14. 

RECREATION  FACILITIES 

Initial 

Future 

1,000,000 

240,000 

1,240,000 

18. 

CULTIIRAI.  RESTORATION  &  PRESERVATION 

9,570,000 

19. 

BLDGS.,  GROUNDS,  &  UTILITIES 

2,560,000 

20. 

P.O.  EQUIPMENT 

1,000,000 

SUBTOTAL 

1,011,340,000 

30. 

ENGINEERING  AND  DESIGN 

60,730,000 

31. 

SUPERVISION  AND  ADMINISTRATION 

64,220,000^^ 

TOTAL  PROJECT  FIRST  COST  (FEDERAL)  $1,136,290,000 


a?  Excludes  cost  of  Federal  land  to  be  transferred  to  the  project. 

Estimated  market  value  is  $1,500,000. 

W  Excludes  GSA-controlled  bldg,  space  cost. 
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3-1/4% 


6-3/8% 


TOTAL  EQUIVALENT  FIRST  COST 
Initial 

Present  Worth  Future  Power 
Present  Worth  Future  Recreation 

TOTAL 


961,000,000 

127,100,000 

100,000 


$  961,000,000 

94,300,000 
50,000 


$1,088,200,000  $1,055,350,000 


b.  Annual  costs.  -  Project  investment  and  annual  costs  are 
summarized  in  the  following  tabulation. 


STAGE  I 


3-1/4%  Interest  6-3/8%  Interest 


INVESTMENT  COST 


1.  FEDERAL  (Dam  &  Reservoir) 


a. 

First  cost 

$  961,000,000 

$  961,000,000 

b. 

Market  value  of  Federal  lands  to  be 
transferred  to  project 

1,500,000 

1,500,000 

c. 

Interest  during  construction 

85,969,000 

168,632,000 

(1)  Yuba  River  Dam  &  Powerplant 
(7  yrs  X  3-1/4%  x  1/2  x 
572,000,000  X  1.125) 

(73,198,000) 

(143,581,000) 

(2)  Dry  Creek  Dam 

(5  yrs  X  3-1/4%  x  1/2  x 
100,300,000  X  1.125) 

(  9,168,000) 

(  17,983,000) 

(3)  Afterbay  Dam  &  Powerplant 
(3  yrs  X  3-1/4%  x  1/2  x 
65,700,000  X  1.125) 

(  3,603,000) 

(  7,068,000) 

Gross  (or  net)  Investment 


$1,048,469,000  $1,131,132,000 
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ANNUAL  COST 


2.  FEDERAL  (Dam  &  Reservoir) 


a. 

b. 


c. 

d. 


e. 


Interest  (3-1/4%  x  Id)  $ 

Adjustment  for  loss  of  productivity 
of  lands 

(0.0175  X  17,160,000) 

Amortization  (100  yrs  0  0.00138  x  Id) 
Maintenance  and  operation 
Dam  &  Reservoir 
Major  replacements 
Dam  &  Reservoir 


34,074,500 


238,000 

1,447,000 

7,412,500 

1,102,000 


$ 


72 , 109 , 500 


NEC 

158,000 

7,288,500 

593,000 


3.  TOTAL  ANNUAL  COST,  STAGE  I 


44,274,000 


80,149,000 
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STAGE  II 


3- 

1/4%  Interest 

6-3/8%  Interest 

1. 

INVESTMENT  COST 

a. 

First  cost 

$ 

175,000,000 

$  175,000,000 

b. 

Interest  during  construction 
(1)  Yuba  River  Dam  Powerplant 

8,047,000 

15,785,000 

3  yrs  X  3-1/4Z  x  1/2  x  1.1A5 
127,900,000 

X 

(7,139,000) 

(14,004,000) 

(2)  Afterbay  Dam  &  Powerplant  & 

Power  Intake  Works 

2  yrs  X  3-1/4%  x  1/2  x  1.145 
24,400,000 

X 

(  908,000) 

(  1,781,000) 

c . 

Gross  (or  net)  investment 

183,047,000 

190,785,000 

2. 

ANNUAL  COST 

a. 

Interest  (3-1/4%  x  Ic) 

5,949,000 

12,163,000 

b. 

Amortization  (100  yrs  0  0.00138  x 

Ic) 

253,000 

27,000 

c. 

Maintenance  and  Operation 

3,831,000 

3,831,000 

d. 

Major  replacements 

546,000 

292,000 

3. 

TOTAL  ANNUAL  COST  (FEDERAL) 

$ 

10,579,000 

$  16,313,000 

FUTURE  RECREATION  FACILITIES 

3- 

1/4%  Interest 

6-3/8%  Interest 

1. 

INVESTMENT  COST 

a. 

First  Cost 

$ 

290,000 

$  290,000 

2. 

ANNUAL  COST 

a. 

Interest  (3-1/4%  x  la) 

9,400 

18,500 

b. 

Amortization  (100  years  0  0.00138 

X  la) 

=  400 

(Neg.) 

c. 

Maintenance  and  operation 

26,000 

26,000 

3. 

TOTAL  ANNUAL  COST  (FEDERAL) 

$ 

35,800 

$  44,500 
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a*  o 


TOTAL  PROJECT 


3-1/4%  Interest  6-3/8%  Interest 


1. 

INVESTMENT  COST 

a. 

First  cost 

$1 

,136,290,000 

$1 

,136,290,000 

b. 

Market  value  of  Federal  lands  to  be 

transferred  to  pro j ect 

1,500,000 

1,500,000 

c. 

Interest  during  construction 

94,016,000 

184,417,000 

d. 

Gross  (or  net)  investment 

$1 

,231,806,000 

$1 

,322,207,000 

2. 

ANNUAL  COST 

a. 

Interest  (3-1/4%  x  Id) 

$ 

40,032,900 

$ 

84,291,000 

b. 

Adjustment  for  loss  of  productivity 

of  lands 

238,000 

NEC 

c. 

Amortization 

1,700,400 

185,000 

d. 

Maintenance  and  operation 

11,269 ,500 

11,145,500 

e. 

Major  replacements 

1,648,000 

885,000 

3. 

TOTAL  PROJECT  ANNUAL  COST  (FEDERAL) 

$ 

54,932,800 

$ 

96,595,500 
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68.  Benefit  validation. 


a.  Break-even  years.  -  The  project  year  in  which  undiscounted  and 
discounted  annual  benefits  first  exceed  annual  charges  is  year  one  at 
3-1/4  percent  interest  and  year  10  at  6-3/8  percent  interest,  as  shoim  on 
Figures  K-4  and  K-5. 

b.  Internal  rate  of  return.  -  The  rate  of  interest  at  which  benefits 
equal  costs  over  the  period  of  analysis  is  7.69  percent,  as  shown  on 
Figure  K-6. 
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SECTION  X  -  SYSTEM  OF  ACCOUNTS 


69 .  System  of  accounts,  - 

Principles  and  Standards  and  ER  1105-2-921  require  that  feasibility 
reports  contain  a  display  of  the  effects  of  the  project  on  the  four  public 
information  accounts:  National  Economic  Development,  Environmental  Quality, 
Social  Well-Beln^,  and  Regional  Development.  The  System  of  Accounts  display 
on  the  following  pages  Includes  only  those  beneficial  and  adverse  Impacts 
which  were  judged  to  be  significant.  Additional  information  on  the 
entries  in  the  display  are  contained  elsewhere  in  this  appendix  and  in 
the  Phase  I  GDM  and  EIS. 
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SECTION  XI  -  COST  ALLOCATION  AND  REPAYMENT 


70.  General.  -- 


The  separable  cost-remalnlng  benefits  (SC-RB)  method  was  used  to 
prepare  a  preliminary  allocation  of  costs  to  the  power,  water  supply,  flood 
control,  recreation,  and  anadromous  fish  enhancement  purposes,  with  the 
objective  of  distributing  the  investment  and  annual  costs  of  the  multiple- 
purpose  project  to  the  various  purposes  served.  This  method  was  recommended 
in  “Proposed  Practices  for  Economic  Analysis  of  River  Basin  Projects, “  May 
1958,  and  is  in  accordance  with  a  12  March  1954  agreement  among  the 
Departments  of  Interior  and  Army  and  the  Federal  Power  Commission.  The 
SC-RB  method  of  cost  allocation  is  a  method  for  obtaining  an  equitable 
distribution  of  the  costs  of  a  multiple-purpose  project  among  the  purposes 
served.  Briefly,  it  provides  for:  (1)  assigning  to  each  purpose  its 
separable  costs,  i.e.,  the  added  costs  of  including  the  purpose  in  the 
project;  and  (2)  assigning  to  each  purpose  a  share  of  the  residual  or 
remaining  joint  costs  in  proportion  to  the  remaining  benefits;  i.e.,  the 
benefits  (as  limited  by  alternative  costs)  less  the  separable  costs.  Thus, 
the  method  provides  for  an  equitable  sharing  among  the  purposes  in  the 
savings  resulting  from  multiple-purpose  development. 


7 1 .  Costs  and  charges.  - 


a.  Nonallocable  costs.  -  There  are  certain  project  costs  included 
in  the  appropriations  required  for  construction  which  by  law  or  administrative 
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regulation  are  excluded  from  the  plan  economic  analysis  and  are  not  to  be 
allocated  to  the  purposes  of  the  water  resources  plan.  In  accordance  with 
Public  Law  87-874,  Flood  Control  Act  of  1960  (section  207(c)),  and  Water 
Resources  Development  Act  of  1974  (section  13),  the  Federal  Government  is 
obligated  to  replace  relocated  roads  to  meet  prevailing  design  standards 
which  are  generally  higher  than  those  for  replacement  in  kind.  Costs  to 
replace  roads  over  and  above  replacement  in  kind  but  not  exceeding  current 
design  standards  are  considered  nonallocable  betterments.  The  preliminary 
estimate  of  this  nonallocable  betterment  is  one-half  the  cost  of  relocating 
Highway  20  and  the  county  roads.  The  betterment  cost  is  estimated  as 
$11,900,000,  which  includes  the  cost  for  lands,  construction,  engineering 
and  design,  and  supervision  and  administration  (E&D  and  S&A) . 

Costs  incurred  for  cultural  resource  preservation  are  also  non¬ 
allocable  Federal  project  costs  and  were  excluded  from  the  allocation 
process.  In  accordance  with  Public  Law  86-523  of  June  1960,  as  amended  in 
1974  by  Public  Law  93-291,  the  Federal  Government  authorizes  project  funds 
for  survey,  recovery,  analysis,  and  reporting  of  important  scientific, 
historical,  archeological,  and  paleontological  data  which  may  be  irreparably 
lost  or  destroyed  as  a  result  of  civil  works  construction  on  Federally- 
owned  lands.  Construction  of  dams  and  subsequent  flooding  of  the  reservoir 
area  would  inundate  numerous  archeological  and  historical  sites.  Tliese 
sites,  if  subjected  to  the  weathering  processes  of  inundation,  would  be 
destroyed.  Consequently,  measures  for  salvage  and  preservation  of  many  of 
these  sites  are  planned.  Estimated  cost  to  provide  cultural  resource 
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preservation  is  estimated  at  $10,770,000,  including  E&D  and  S&A,  based  on 
an  estimated  one  percent  of  the  total  project  cost. 

In  addition,  relocation  costs  incurred  to  provide  assistance  in 
relocating  people  out  of  the  project  area,  in  accordance  vrLth  the  Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act,  PL  91-646, 
are  nonallocable  costs  and  are  estimated  at  $946,000. 

The  nonallocable  costs  are  summarized  below. 


$11,900,000 

10,770,000 


Highway  Betterments 

Cultural  Resources  Preservation 

Relocations 


946,000 

$23,616,000 


b.  Construction  costs.  -  Construction  costs  for  the  Marysville 
Lake  project  include  both  initial  development  (Stage  I)  and  present  worth 
costs  of  future  development  (Stage  II  development  and  future  recreation 
facilities).  The  total  estimated  cost  of  Stage  I  development  is  $962,500,000 
which  includes  $1,500,000  for  Federally-owned  lands  transferred  without 
cost.  The  estimated  present  worth  cost  (at  3-1/4  percent  interest)  of 
Stage  II  development  is  $127,100,000,  and  for  future  recreation  facilities 
it  is  $110,000.  The  total  estimated  present  worth  cost  of  project 
development,  including  cost  of  Federally-owned  lands  transferred  to  the 
project  without  cost,  is  $1,089,710,000.  However,  allocable  project  costs 
must  exclude  $23,616,000  for  highway  betterments,  cultural  resources 
preservation,  and  relocation  costs,  and  the  total  estimated  allocable  cost 
is  $1,066,094,000,  The  selective  withdrawal  facilities  are  joint  use  costs. 
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specific  costs  for  power  include  Stage  I  costs  of  $387,384,000 
for  the  power  intake  works,  powerhouse,  turbine  generators,  switchyard, 
afterbay,  afterbay  dam,  and  power  units  in  the  afterbay  dam.  Stage  II 
specific  power  cost  at  present  worth  would  be  $127,100,000  for  installation 
of  an  additional  900  MW  of  nameplate  capacity  in  the  powerhouse  and  for 
raising  the  afterbay  dam.  The  total  estimated  present  worth  specific  power 
cost  is  $514,484,000. 

Specific  recreation  costs  are  estimated  at  $1,743,000.  This  includes 
$470,000  for  lands  and  initial  development  of  recreation  access  sites  along 
the  lower  Yuba  River,  $1,178,000  for  acquisition  of  lands  at  the  lake  to 
preserve  the  opportunity  for  future  recreation  development  pursuant  to 
PL  89-72  (there  presently  is  no  non-Federal  sponsor  for  development  of 
recreation  on  these  lands),  and  $110,000  (present  worth)  for  future 
development  and  expansion  of  facilities  along  the  lower  Yuba  River.  Costs 
for  development  of  minimum  facilities  for  health  and  safety  at  the  lake 
are  joint  use  costs. 

Specific  costs  for  anadromous  fish  enhancement  are  estimated  as 
$16,700,000  for  the  fish  hatchery  and  spawning  gravels. 

The  allocable  costs  (including  present  worth  of  future  construction) 
are  itemized  in  Table  1  at  the  end  of  this  appendix  and  summarized  as  follows. 
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Specific  Power  (Stage  I  &  Stage  II) 
Specific  Recreation  (Initial  &  Future) 
Specific  Anadromous  Fish  Enhancement 
Joint  Use  Facilities 


$  514,484,000 


1,743,000 
16 , 700 ,000 
533,167,000 


Total 


$1,066,094,000 


c.  Interest  during  construction.  -  Interest  during  construction 
was  computed  on  contracts  exceeding  two  years  duration.  Calculations  for 
allocable  present  worth  of  interest  during  construction  are  shown  in  Table 
2  at  the  end  of  this  appendix  and  are  summarized  as  follows. 


$42,406,000 

49,408,000 

$91,814,000 


Specific  Power 
Joint  Use  Facilities 


Total 


\J  Includes  present  worth  of  Stage  II  costs. 


d.  Operation  and  maintenance  costs,  -  Estimated  allocable  annual 
operation  and  maintenance  costs  over  the  100-year  economic  life  of  the 
>!arysville  Lake  project  is  an  average  equivalent  annual  cost  (discounted) 
of  $10,144,600.  The  specific  power  costs  include  pumping  costs  for  initial 
and  future  facilities.  The  annual  operation  and  maintenance  cost  for  the 
lower  Yuba  River  recreation  is  $25,000  for  the  initial  facilities  and  an 
equivalent  annual  cost  of  $13,200  for  the  future  facilities  (based  on  an 
average  annual  O&M  cost  of  $26,000  for  these  future  facilities).  The 
average  annual  equivalent  operation  and  maintenance  costs  for  specific  and 
joint-use  facilities  are  shown  in  Table  3  at  the  end  of  this  appendix  and 
are  summarized  as  follows • 
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Specific  Power 
Specific  Recreation 
Specific  Anadromous  Fish  Enhancement 
Joint  Use  Facilities 
Total 


$  7,643,000 
38,200 
676,000 
1,787,400 

$10,144,600 


e.  Major  replacements,  -  The  allocable  average  annual  equivalent 
cost  for  major  replacements  are  shown  in  Table  3  and  are  summarized  as 
follows • 


Specific  Power  $1,422,900 

Specific  Recreation  0 

Specific  Anadromous  Fish  Enhancement  33,000 

Joint  Use  Facilities  35,400 

Total  $1,491,300 


f.  Average  annual  equivalent  costs.  -  Table  4  at  the  end  of  this 
appendix  shows  the  present  worth  of  allocable  investment  costs,  allocable 
average  annual  equivalent  costs,  and  benefits  for  the  selected  plan,  for 
alternative  multiple-purpose  projects  with  one  function  removed,  and  for 
alternative  single-purpose  projects. 


72.  Project  benefits.  - 


Detailed  discussion  of  project  benefits  is  given  in  Section  IX. 

The  average  annual  equivalent  benefits  for  the  selected  plan  are  shovm  in 
Tables  4  and  5  at  the  end  of  this  appendix. 
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The  power  benefits  are  based  on  the  Federal  Power  Commission  (FPC) 
power  values  at  1  January  1976  price  levels,  the  latest  available.  The 
power  benefits  reflect  a  reduction  In  equivalent  annual  benefits  due  to 
Initial  filling  of  the  reservoir,  and  are  reduced  by  the  cost  of  transmission 
facilities. 

The  $16,566,000  benefits  for  the  flood  control  purpose  used  in  the 
cost  allocation  (shown  on  Table  5)  are  based  on  a  system  benefit  analysis 
which  provides  for  an  equitable  sharing  of  flood  control  benefits  between 
the  three-dam  complex  of  Oroville  Dam  (State  of  California),  New  Bullard’s 
Bar  Dam  (Yuba  County  Water  Agency)  and  Marysville  Lake  along  the  Feather 
and  Yuba  Fivers.  A  discussion  of  system  benefits  is  presented  in  paragraph 
61 j .  (The  project  economic  justification  is  based  on  a  last  added  increment 
analysis  with  flood  control  benefits  of  $5,564,000,  shown  on  Table  4.) 

Area  redevelopment  benefits  are  not  included  in  the  cost  allocation 
analysis . 

73.  Alternative  projects.  - 

Cost  estimates  were  made  for  the  least  costly  single-purpose 
alternative  project  that  would  provide  the  same  benefits  and  accomplishments 
in  the  absence  of  the  multiple-purpose  selected  plan.  Cost  estimates  were 
also  developed  for  multiple-purpose  projects  with  one  function  removed  for 
comparison  to  the  selected  plan  to  determine  the  separable  cost  of  each 
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purpose,  i.e.,  all  costs  incurred  for  inclusion  of  that  purpose.  For  cost 
allocation,  the  alternative  projects  were  evaluated  on  the  same  basis  as 
the  selected  plan,  i*e,,  some  costs  were  nonallocable,  the  cost  of  Federal 
lands  transferred  to  the  project  without  cost  were  included,  etc.  Location, 
size,  costs  and  benefits  for  these  alternatives  are  shown  in  Table  4.  A 
brief  description  of  the  alternative  projects  are  given  in  the  following 
paragraphs . 

a.  Alternative  single-purpose  projects.  - 

-  Power >  -  In  the  absence  of  the  selected  plan  the  least  costly 
alternative  power  project  that  would  provide  the  same  power  accomplishments 
as  shown  on  Table  5  would  be  a  combustion-turbine  peaking  powerplant.  It 
would  be  a  Federally-financed  plant  with  the  costs  of  providing  the  same 
power  accomplishments  evaluated  at  3-1/4  percent  interest  rate,  using  data 
provided  by  the  FPC.  The  average  annual  equivalent  costs,  as  shown  on 
Table  4  would  be  $65,347,000. 

-  Flood  control.  -  The  single-purpose  alternative  flood  control 
project  would  be  a  dam  located  on  the  Yuba  River  at  the  authorized  Browns 
Valley  site.  Alternative  methods  of  providing  flood  control  were  also 
evaluated,  such  as  a  levee  alteration  plan,  flood  bypass  plan.  South  Yuba 
diversion  plan,  etc.,  but  they  did  not  provide  the  same  level  of  flood 
control  accomplishments  as  a  reservoir  project.  A  single-purpose  flood 
control  project  at  the  Parks  Bar  site  was  also  evaluated  but  it  would  cost 
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$10,710,000  more  than  a  project  at  the  Browns  Valley  site.  An  alternative 
single-purpose  flood  control  project  located  at  the  authorized  Browns  Valley 
site  would  have  a  gross  pool  storage  of  311,000  acre-feet  at  elevation  260 
feet  mean  sea  level  (msl)  to  provide  the  required  storage  to  control  the 
SPF  on  the  main  stem  Yuba  River.  The  allocable  investment  and  annual  costs 
are  shown  in  Table  4,  and  the  total  and  allocable  investment  and  annual 
costs  are  compared  below. 


Total  Costs  Allocable  Costs 

Investment  $225,530,000  $208,199,000 

Annual  $  9 , 370 ,000  $  8,769,000 

-  Water  supply.  -  The  alternative  single-purpose  water  supply 
project  would  be  a  dam  and  reservoir  at  the  Parks  Bar  site.  It  would  have 
a  gross  pool  storage  of  574,000  acre-feet  at  elevation  502  feet  msl  to 
provide  150,000  acre-feet  of  average  annual  yield.  The  allocable  investment 
and  annual  costs  are  shown  in  Table  4,  and  the  total  and  allocable  investment 
and  annual  costs  are  compared  below. 

Total  Costs  Allocable  Costs 

Investment  $366 ,680,000  $354 , 602 ,000 

Annual  $  13,300,000  $  12,704,000 

"  Recreation.  -  The  alternative  single-purpose  recreation  project 
would  be  a  dam  and  reservoir  located  at  the  Browns  Valley  site  to  provide 
the  same  potential  recreation  usage  as  the  potential  provided  by  the  optimum 
recreation  plan  of  the  selected  plan.  This  project  would  have  a  gross  pool 
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storage  of  630,000  acre-feet  at  elevation  305  feet  msl.  The  allocable 
investment  and  annual  costs  are  shown  in  Table  A,  and  the  total  and  allocable 

investment  and  annual  costs  are  compared  below. 

Total  Costs  Allocable  Costs 

Investment  $328,280 ,000  $309 ,802 ,000 

Annual  $  13,245,000  $  12,580,000 

-  Anadromous  fish  enhancement.  -  The  single-purpose  alternative 
anadromous  fish  enhancement  project  would  be  a  fish  hatchery  located  at 
Daguerre  Point  Dam  able  to  accommodate  70,000  returning  salmon  and  10,000 
returning  steelhead.  The  allocable  investment  and  annual  costs  are  shown 
in  Table  4,  and  the  total  and  allocable  investment  and  annual  costs  are 
compared  below. 

Total  Costs  Allocable  Costs 

Investment  $18,650,000  $18,650,000 

Annual  $  1,663,000  $  1,663,000 

b.  Multiple-purpose  projects  with  one  function  removed.  -  The 
alternative  multiple-purpose  projects  with  one  function  removed  are  all 
located  on  the  Yuba  River  at  the  Parks  Bar  site.  The  multiple-purpose 
project  without  water  supply  is  identified  with  the  selected  plan.  Table 
4  shows  the  costs,  charges,  and  benefits  for  these  alternative  projects. 

Table  6  at  the  end  of  this  section  shows  the  separable  and  residual  costs. 
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74.  Cost  allocation  analysis.  - 

The  cost  allocation  by  SC-RB  methods  is  shown  in  Table  7  at  the 
end  of  this  appendix.  A  summary  of  the  allocation  is  shown  in  Table  8. 

The  costs  for  minimum  facilities  for  health  and  safety  at  the  lake 
have  been  assigned  to  joint  use  costs;  however,  the  benefits  derived  from 
these  facilities  have  been  assigned  to  the  recreation  function.  The  costs 
associated  with  providing  visitor  facilities  at  the  fish  hatchery  would  be 
part  of  the  Federal  program  for  anadromous  fish  enhancement  and  have  been 
assigned  to  anadromous  fish  enhancement;  however,  fish  hatchery  visitor 
day-use  benefits  have  been  assigned  to  recreation. 

Allocation  of  joint  use  construction  costs,  investment  costs,  and 
0M6fR  costs,  are  as  follows  and  are  shown  in  Table  8. 
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Specific  : 
Cost  : 

Allocated  Joint  Use  : 

Cost  : 

Total 

$1,000  : 

$1,000  :  %  : 

$1,000  :  % 

Construction  Costs 

Power 

514,484 

383,460 

71.9 

897,944 

84. ' 

Flood  Control 

0 

74,391 

14.0 

74,391 

7.0 

Water  Supply 

0 

66,444 

12.4 

66,444 

6.2 

Recreation 

1,743 

6,141 

1.1 

7,884 

0.8 

Fish  and  Wildlife 
Enhancement 

16,700 

2,731 

0.6 

19,431 

1./ 

Total 

532,927 

533,167 

100.0 

1,066,094 

100.0 

Investment  Costs 

Power 

556,890 

418,995 

71.9 

975,885 

84.3 

Flood  Control 

0 

81,285 

14.0 

81,285 

7.0 

Water  Supply 

0 

72,601 

12.5 

7  2,601 

6.3 

Recreation 

1,743 

6,710 

1.1 

8,453 

0.7 

Fish  and  Wildlife 
Enhancement 

16,700 

2,984 

0.5 

19,684 

1.7 

Total 

575,333 

582,575 

100.0 

1,157,908 

100.0 

Annual  OM&R 

Power 

9,067 

1,471 

80.7 

10,538 

90.5 

Flood  Control 

0 

158 

8.7 

158 

1.4 

Water  Supply 

0 

184 

10.1 

184 

1.6 

Recreation 

38 

7 

0.4 

45 

0.4 

Fish  and  Wildlife 
Enhancement 

709 

2 

0.1 

711 

6. 1 

Total 

9,814 

1,822 

100.0 

11,636 

100.0 
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75.  Repayment.  - 


a.  Power.  -  On  the  basis  of  the  allocation  given  above,  the 
allocation  to  power  includes  $383,460,000  or  71.9  percent  of  the  total 
joint  use  construction  costs  and  $514,484,000  of  construction  costs  for 
specific  facilities.  The  allocation  of  annual  OM&R  costs  to  power  consists 
of  $9,067,000  specific  costs  and  $1,471,000  or  80.7  percent  of  the  annual 
joint  use  operation,  maintenance  and  replacement  costs.  Upon  completion 

of  construction,  Marysville  Lake  power  will  be  financially  integrated  with 
the  Central  Valley  Project  (CVP) .  The  costs  of  Marysville  Lake  allocated 
to  power  will  become  a  part  of  CVP  costs  and  will  be  repaid  in  accordance 
with  Reclamation  Law  by  the  users  of  power  and  water.  The  Bureau  of 
Reclamation  is  responsible  for  execution  of  the  repayment  contracts. 

b.  Irrigation  water  supply.  -  From  the  allocation  above,  the 
allocated  joint  use  construction  cost  for  water  supply  would  be  $66,444,000. 
There  are  no  specific  costs.  The  allocation  of  annual  joint  use  OM&R  for 
water  supply  would  be  $184,000.  Like  the  power  purpose,  the  irrigation 
water  supply  would  be  financially  Integrated  with  the  CVP. 

c.  Recreation.  -  In  accordance  with  provisions  of  PL  89-72  and  the 
authorizing  document,  local  interests  are  required  to  bear  one-half  the 
separable  cost  allocated  to  recreation  and  all  the  annual  operation, 
maintenance  and  replacement  costs  associated  with  the  recreation  function. 

The  separable  investment  recreation  costs,  as  shown  in  Table  6,  are  estimated 
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as  $3,545,000.  However,  this  separable  cost  for  recreation  includes 
$1,178,000  for  lands  acquired  for  future  recreation  development.  The  costs 
of  these  lands  should  not  be  cost-shared  for  at  this  time  and  should  be 
charged  to  a  nonreimbursable  recreation  account.  The  separable  costs  for 
development  of  the  lower  Yuba  River  facilities  are  estimated  to  be  $565,000, 
of  which  $455,000  is  for  land  and  facilities  for  initial  development  and 
$110,000  is  the  present  worth  of  projected  future  facilities.  Therefore, 
the  one-half  non-Federal  share  would  be  $282,000,  including  $227,000  for 
initial  facilities  and  $55,000  present  worth  for  future  development.  The 
annual  operation  and  maintenance  costs  for  the  initial  facilities  are 
estimated  to  be  $25,000.  The  average  annual  operation  and  maintenance  costs 
for  the  future  recreation  facilities,  based  on  projected  development  is 
estimated  to  be  $26,000,  with  an  average  annual  equivalent  cost  of  $13,200. 

d.  Flood  control.  -  This  is  a  nonreimbursable  function. 

e.  Anadromous  fish  enhancement.  -  This  is  a  nonreimbursable 
function. 
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TABLE  1 

COST  ALLOCATION 

SUMMARY  OF  CONSTRUCTION  EXPENDITURES  1/ 

fxTTToool 


Multiple-Purpose  Project 

Specific  Cost 

Joint  Use 

Total 

Power 

;  Recreation  :  Anadromous  : 

:  Fish  Enhancement  : 

Cost  : 

Costs 

Lands  and  Damages 

1,250 

2/ 

38,432 

39,682 

Relocations 

13,049 

13,049 

Reservoirs 

8,060 

8,060 

Dams 

465,745 

465,745 

Power  Initial 

131,190 

131,190 

Power  future  U 

19,189 

19,189 

Fish  and  Wildlife  Facilities 

1,800 

1,800 

Anadromous  fish  enhancement 

16,700 

16,700 

Powcrplant 

Power  Initial 

256,087 

256  ,087 

Power  future  U 

107,332 

107.332 

Roads 

1,880 

1,880 

Power  future  1/ 

199 

199 

Recreation  Facilities 

817 

817 

Recreation  Initial 

383 

383 

Recreation  future 

110 

no 

Buildings,  Grounds  &  Utilities 

2,259 

2,259 

Power  Initial 

105 

105 

Power  future 

382 

382 

Permanent  Operating  Equipment 

1,125 

1,125 

Total  Allocable  Project  Costs 

514,484 

1,743 

16,700 

533,167 

1,066,094 

T7  Exclusive  of  $946,000  nonallocable  Relocations  Assistance  costs,  $11,900,000  nonallocable  Highway 
Betterment  costs  and  $10,770,000  nonallocable  Cultural  Resources  Peservatlon  costs. 

Includes  $1,500,000  estimated  market  value  of  Federally -owned  lands  transferred  to  project. 

V  Equivalent  first  cost. 

Minimum  facilities  at  lake  as  Joint  use  costs. 
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TABLE  2 

COST  ALLOCATION 


INTEREST  DURING  CONSTRUCTION 


Specific 

Power  Joint 

Costs  Costs 


Stage  I 

Contracts 

(1) 

Yuba  River  Dam  and  Powerplant  . . 

7  jrra  X  3-1/42  x  1/2  x  $257,545,000  x  1.125 

7  yrs  X  3-1/42  x  1/2  x  314,455,000  x  1.125 

Total  $572,000,000 

$32,958,000 

$40,240,000 

(2) 

Dry  Creek  Dam 

5  yrs  X  3-1/4Z  x  1/2  x  $100,300,000  x  1.125 

9,168,000 

(3) 

Afterbay  Dam  and  Powerplant 

3  yrs  X  3-1/4Z  x  1/2  x  $65,700,000  x  1.125 

3,603,000 

Subtotal 

$36,561,000  $49,408,000 

Total 

-  Stage  I 

$85,969,000 

Stage  II 

Contracts 

(1) 

Yuba  River  Dam  Powerplant 

3  yrs  X  3-1/4Z  x  1/2  x  $127,900,000  x  1.145 

$ 

7,139,000 

(2) 

Afterbay  Dam  and  Powerplant  and  Power  Intake  Works 

2  yrs  X  3-1/4%  x  1/2  x  $24,400,000  x  1.145 

908,000 

Subtotal 

$ 

8,047,000 

Present  Worth  Stage  II 
$8,047,000  X  0.7263 

$ 

5,845,000 

Total 

-  Stage  II,  Present  Worth 

$  5,845,000 

Total  -  Specific  Power,  Present  Worth  $42,406,000 


Total  -  Stage  I  plus  Stage  II,  Present  Worth 


$91,814,000 


17  X  years  x“3-l/4%  x  1/2  x  (Cost  +  E&D  +  S&A)  . 
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TABLE  3 

COST  ALLOCATION 

SUMMARY  OF  ANNUAL  OPERATION  AND  MAINTENANCE  AND  REPLACEMENT  COSTS  1/ 


Multlple-Purpoae  Project 

Specific  Coats  : 

Joint  Use  : 

Total 

Power  : 

Recreation  Anadromous 

:  Fish  Enhancement  : 

Costs  : 

Coats 

Operation  and  Maintenance 

Reservoir 

92,200 

92,200 

Dams 

439,400  y 

1,282,500 

1,721,900 

Fish  and  Wildlife  Facilities 
Hatchery 
wildlife  Areas 

676,000 

72,000 

676,000 

72,000 

Powerplant 

1,800,600 

1,800,600 

Roads 

3,900 

37,700 

41,600 

Recreation 

Reservoir 

Lower  Yuba  River 

38 , 200 

105,000 

105 ,000 
38,200 

Buildings,  Grounds  and 
Utilities 

20,100 

114,000 

134,100 

Permanent  Operating 

Equipment 

84,000 

84,000 

Pumping  Cost 

5,379,000  - 

5,379.000 

Subtotal  Operation  and 
Maintenance 

7,643,000 

38,200  676,000 

1,787,400 

10,144,600 

Major  Replacements 

1,422,900  - 

0  33,OOC 

35,400 

1,491.300 

Total 

$9,065,900 

$38,200  $709,000 

$1,822,800 

$11,635,900 

2/  Includes  equivalent  annual  cost  for  operation  and  maintenance  (or  replacement)  for  future  facilities. 
T/  Includes  $16,000  payment  to  counties  for  tax  loss. 
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TABLE  4 
COST  ALLOCATION 

'  SU^^IARY  OF  COSTS,  CHARGES  AND  BENEFITS^ 

(Thousands  of  f>o  I  I  rtt  s  ) 


Multiple-^ 

Purpose 

Alternative  Projects 

Hu 

t i p 1 e-Pu rpose  with  One 

Function  Removed 

Si ngle-Purpose 

Project 

Project 

Total 

Power 

Flood 

Control 

Water 

Supply 

Recreation 

Anadromous 

F  ish 

Enhancement 

Power 

Flood 

Control 

Water 

Supply 

Recreation 

Anadromous 

F  i  sh 

Enhancement 

Location 

Yuba  River. 

Parks  8ar  Site 

Yuba  River 

Yuba  River 

>uba  River 

Yuba  River 

Browns  Val ley 

Parks  8ar 

Browns  Valley 

Oaguerre  Point 

Site 

Site 

Si  tc 

Oams 1 te 

Reservoir  Capacity. 
Acre-Feet 

SIC. 000 

629,000 

838,000 

916.000 

916.000 

916,000 

311,000 

574.000 

630.000 

- 

Reservoir  Elevation. 
Feet,  MSL 

S60 

512 

548 

560 

560 

560 

260 

502 

305 

- 

Construction  Costs 

1,066.094 

368,961 

1,044.230 

1.066.094 

1 .062,549 

1,049.207 

195,929 

330,382 

287,222 

18,650 

Interest  During 
Construction 

Specific  Power 

42,406 

42.406 

42.406 

42.406 

Joint  Use 

49.406 

25.900 

49,406 

49.408 

49.408 

Total 

91,814 

25.900 

89,755 

91,814 

91.814 

91.814 

12,270 

24,220 

22,500 

0 

Federal  Investjnent 

1,157.906 

394.861 

1,133,985 

1.157.908 

1.154,363 

1. 141,021 

208,199 

354,602 

309,802 

18.650 

Average  Annual 
Equivalent  Charges 

Interest  and 
Amortization 

39,230 

13.378 

38,420 

39,230 

39.  no 

38.658 

7,053 

12.014 

10,497 

632 

Adjustment  for 

Loss  of 

Product  1 V 1 ty 
of  Lands 

238 

211 

238 

238 

206 

238 

140 

170 

269 

0 

Operation  and 

Maintenance 

10.145 

1.576 

10.135 

10. 145 

10. 1 12 

9,474 

1,526 

497 

1,764 

999 

Major 

Replacements 

1.491 

60 

1,468 

1.491 

1.491 

1.458 

50 

23 

50 

3? 

Total 

51.104 

15,225 

50.281 

51.104 

50.919 

49.828 

65, 3472- 

8,769 

12.704 

12,580 

1.663 

Average  Annual 
Equivalent  Benefits 

Power 

88. 1 19 

68,119 

68.119 

68.119 

88,119 

65, 347 

Flood  Control ^ 

5,564 

5.564 

- 

5.564 

5,564 

5,564 

5,564 

Water  Supply 

10.062 

10.062 

10,062 

- 

10,062 

10.062 

10.062 

Recreation 

868 

868 

868 

868 

- 

868 

868 

Anadromous  Fish 

Enhancement 

3.718 

3.718 

3.718 

3.718 

3.718 

" 

3.718 

Total 

108,331 

20.212 

102,767 

98.269 

107,463 

104,613 

Benef  1 1  to  Cost 

Ratio 

2.12  to  1 

1,33  to  1 

2.04  to  1 

1.92  to  1 

2.11  to  1 

2.10  to  1 

1  to  1 

0.63  to  1 

0.79  to  1 

0.07  to  1 

2.24  to  1 

X  Costs,  chargas,  and 

banafits  art 

>  p  rasan  t  woi 

rtb  costs  and 

axaraga  snnti 

la  1  aqu  1  va  1  an 

t  chargas  or  ba 

nafi ts. 

2,'  (•<  ChcIusivs  of  nonollocabla  rolocotioro  oisittaoc*  costs.  constryctton.  S946.000;  iovoatMont,  S9«6,000,  mtarost  and  omo  r  1 1  za  1 1  on .  $32,000. 

(b)  EMcluaiva  of  nonallocabla  hi9h«a/  battarmant  costs:  con  s  t  ruC  1 1  on  ,  $11,900,000;  invastmant.  $11,900,000;  intarast  and  Mno  r  1 1  za  1 1  on  .  $II04,?00. 

(cl  Cxclutiva  of  nonallocabla  Cultural  Rasourcas  Praaarvation  costs;  construction,  $10,770,000,  invastnant,  $10,770,000;  intarast  and  Mort i zati on,  $364,900; 
oparat ion  Ma I n tananca ,  $13.SOO;  raplacamant,  $900. 

2  Eadaral  1  )r-f i nancad  po«arp)ant. 

Tha  projact  justification  ts  basad  on  Last  Addad  tncranant  banafits,  $5,364,000. 
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TABLE  5 

COST  ALLOCATION 

ANNUAL  BENEFITS,  MULT I PLE« PURPOSE  PROJECT 

October  1976  Price  Levels 


1 .  Power- 

Yuba  River  Dam  Powcrplant 

Stage  I  (1,350,000  kW  Initial  Installation) 

Capacity;  1,259  ,0001/  kW  at  $26.89/kW 

Energy  :  1,124,000,0001/  kWh  at  28.97  rallls/kWh 

Average  Annual  Equivalent  Benefit, 

Capacity  plus  Energy 

Stage  II  (Additional  900,000  kW  Installed  In  year  2000) 
Capacity:  773,000  kW  at  $26.89/kW 
Energy  :  595,000,000  kWh  at  28.97  mllls/kWh 

Average  Annual  Equivalent  Benefit, 

Capacity  plus  Energy 

Afterbay  Dam  Powerplant  (15,000  kW  nameplate  capacity) 
Capacity:  9,500  kW 
Energy  :  77,500,000  kW  with  1,350 

80,600,000  kW  with  2,250  MW 

Average  Annual  Equivalent  Benefit, 

Capacity  plus  Energy 

Subtotal  Power  Benefits 

Less  Cost  of  Transmission  Facilities 

Net  Benefit 

2.  Flood  Control 

3.  Water  Supply 

150,000  AF  at  $67.08/AF 

A.  Recreation 

5.  Anadromous  Fish  Enhancement 
Total 


$63,390,000 


27,166,000 


1,759,000 

$92,315,000 

-4,196,000 

$  88,119,000 
16,566,000^^ 

10,062,000 

868,000 

3,718,000 

$119,333,000 


T7  Power  benefits  at  1  Jan  76  price  levels . 

Ij  After  Initial  filling  of  reservoir. 

_3/  Baaed  on  System  Analysis.  Last  Added  Increment  analysis  used  In  project  justification 
analysis  Is  $5,564,000. 
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TABLE  6 

COST  ALLOCATION 

DETERMINATION  OF  SEPARABLE  AND  RESIDUAL  COSTS 
(x  $1,000) 
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Residual  Cost  326,665  350,506  862  24  11,876  179  12,941 


TABLE  7 

COST  ALLOCATION 

ALLOCATION  BY  SEPARABLE  COSTS  -  REMAINING  BENEFITS  METHOD  1/ 

™  (i 1,000) 

(October  1976  prices  and  3-1/A  percent  Interest  rat  e)  2/ 
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NOTE:  ARA  BENEFITS  OCCUR  PRIOR 
TO  COMPLETION  OF  PROJECT 
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FIGURE  K-^ 
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(mill  ions  of  dol lars) 
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APPENDIX  L 


BASIS  OF  DESIGN  OF  SELECTED  PLAN 


1 .  Location^  - 

The  Marysville  Lake  project  Is  a  multiple-purpose  project  and  is  a  unit 
in  the  general  comprehensive  plan  for  water  resources  development  in  the 
Yuba  and  Feather  River  basins.  The  main  dam  for  the  selected  plan  is 
located  on  the  Yuba  River  at  the  Parks  Bar  site,  approximately  17  miles 
above  the  mouth  of  Yuba  River  and  5  miles  below  the  existing  Englebright 
Dam.  The  project  lies  within  both  Yuba  and  Nevada  Counties,  California.  A 
location  map  for  the  project  is  shown  on  Plate  I. 

2.  General  project  features.  - 

The  main  feature  of  the  selected  plan  is  a  916,000  acre-foot  lake  at 
gross  pool  elevation  of  560  feet  above  mean  sea  level  (msl) ,  created  by 
construction  of  a  dam  on  the  Yuba  River  at  Parks  Bar  and  a  dam  on  Dry  Creek. 
The  principal  structures  that  would  make  up  the  project  are  a  combination 
concrete  gravity  and  zoned  embankment  dam  on  the  Yuba  River,  a  zoned 
embankment  auxiliary  dam  on  Dry  Creek,  a  connecting  channel,  a  1,350 
megawatt  (MW)  powerplant  with  provision  for  future  expansion  to  2,250  MW, 
a  zoned  embankment  afterbay  dam,  a  15  MW  afterbay  powerplant,  a  fish 
hatchery  and  spawning  channels,  administrative  facilities,  and  protective 
and  mltlgatlve  measures  for  cultural  and  fish  and  wildlife  resources.  The 
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plan  is  discussed  in  detail  in  paragraphs  6  through  29  and  shown  on  Plates 
I  through  XII. 

3.  Topographic  surveys.  - 

Topographic  surveying  and  mapping  done  for  GDM-I  studies  of  the 
Marysville  Lake  project  are  tabulated  below.  Survey  notes  and  maps  are  on 
file  in  the  Sacramento  District,  Corps  of  Engineers.  This  work  was  done 
between  1968  and  1976  except  for  the  below  water  portion  of  Englebright 
Lake  where  the  original  topographic  mapping  for  that  project  was  fitted  to 
current  mapping. 
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Surveying  and  Mapping 


Contour 

Feature  Scale  Interval  File  No.  Sheets 


1.  Horizontal  and  vertical 
control 

1" 

2000' 

20'  & 

^  25' 

YU 

A-13-21 

1 

2.  Reservoir  mapping  Browns 

1" 

AOO' 

10' 

YU 

A-13-12 

30 

Valley  and  Parks  Bar  - 
Dry  Creek  sites 

3.  Color  aerial  photos  of 

1" 

500' 

— 

— 

Parks  Bar  and  Dry 

Creek  Dam  sites 

4.  Orthophoto  map  Browns 

1" 

a 

2000' 

- 

YU 

1 

00 

1 

1 

Valley  site 

5.  Orthophoto  map  Parks 

1" 

200' 

10' 

YU 

A-18-35 

1 

Bar  site 

6.  Orthophoto  maps  Dry 

1" 

200' 

10' 

YU 

A-18-36 

2 

Creek  site 

7*  Orthophoto  map  afterbay 

1" 

m 

200' 

10' 

YU 

A-18-32 

1 

site 

8.  Mapping  Browns  Valley 

1" 

AOO' 

10' 

YU 

A-13-13 

1 

site 

1" 

m 

AOO' 

5' 

YU 

A-13-8 

3 

1" 

* 

100' 

5' 

YU 

A-13-7 

32 

9.  Mapping  Daguerre  Point 

1" 

at 

800' 

10' 

YU 

A-13-38 

1 

Dam 

10.  Mapping  Parks  Bar  site 

1" 

1000' 

20'  &  25' 

YU 

A-13-22 

5 

1" 

* 

AOO' 

10' 

YU 

A-13-2A 

8 

1" 

200' 

10' 

YU 

A-13-31 

1 

1" 

* 

50' 

5' 

YU 

A-13-28 

28 

11.  Mapping  Dry  Creek  site 

1" 

at 

200' 

10' 

YU 

A-13-33 

2 

1" 

ai 

100' 

5' 

YU 

A-13-28 

10 

12.  Mapping  afterbay  site 

1" 

8 

200' 

10' 

YU 

A-13-33 

1 

(lower  Long  Bar) 

1" 

■ 

100' 

5' 

YU 

A-13-25 

8 

13.  Mapping  connection 

1" 

8 

AOO' 

10' 

YU 

A-13-37 

1 

channel 

1" 

100' 

5' 

YU 

A-13-29 

A 

14.  Mapping  Yuba  River 

1" 

8 

100' 

5' 

YU 

A-13-30 

A 

Channel »  Rice 
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4.  Area  and  capacity  curves.  - 


Area  and  capacity  curves  for  Marysville  Lake  and  the  afterbay  are  based 
on  topographic  maps  having  a  scale  of  1”  =  400’  with  contours  at  10-foot 
Intervals.  The  area  and  capacity  curves  of  the  afterbay  reflect  the  main 
dam  powerhouse  tallrace  excavation  and  the  afterbay  spillway  approach  channel 
excavation.  These  curves  are  shown  on  Figures  L-1  and  L-2. 

5.  Geology  and  foundation  conditions.  - 

a.  Regional  geology.  -  Geologically  speaking,  the  project  area  Is  In 
the  northern  part  of  the  Western  Sierra  Nevada  Metamorphlc  Belt.  The  entire 
belt,  which  Is  20  to  40  miles  wide  and  approximately  180  miles  long, 
consists  of  a  series  of  northwest  trending  assemblages  of  metamorphosed 
Paleozoic  and  Mesozoic  volcanic  and  sedimentary  rocks  that  have  been 
Intruded  by  Mesozoic  Igneous  bodies.  Locally,  this  basement  complex  Is 
unconformably  overlain  by  eroslonal  remnants  of  a  previously  extensive 
capping  of  Tertiary  volcanic  rocks  and  Tertiary  to  Quaternary  sedimentary 
deposits. 


The  foothills  area  Is  structurally  very  complex  and  has  been  subjected 
to  varying  degrees  of  folding,  shearing  and  faulting.  The  dominant 
structural  feature  of  the  area  Is  a  wide  northwest-trending  regional  shear 
zone,  which  may  be  a  northern  extension  of  the  Bear  Mountain  Fault  Zone, 
although  the  two  features  are  separated  by  the  Rocklin  Pluton  about  20 
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miles  south  of  the  Yuba  River.  Their  relationship,  if  any,  therefore  is 
not  understood.  The  afterbay  damsite  lies  within  the  shear  zone,  which  is 
almost  2  miles  vide  in  this  area.  The  shear  zone  has  been  interpreted  to 
represent  a  melange  that  separates  relatively  undeformed  volcanics  to  the 
west  from  pillow  basalt,  dike  complex,  and  intrusive  rock  of  the  Smartville 
ophiolite  sequence  to  the  east.  Other  less  prominent  shear  zones,  fault 
zones,  or  other  linear  features  with  similar  orientations  are  shown  on 
Plate  III.  They  have  been  mapped  and  studied  in  detail  and  have  been 
explored  by  trenching  as  part  of  a  fault  evaluation  study,  as  discussed  in 
Appendix  H. 

b.  Areal  geology.  -  The  project  area  is  underlain  by  bedrock  consisting 
of  metavolcanic  and  metasedimentary  rocks.  The  volcanic  portion  varies 
from  basic  to  intermediate  in  composition  (metabasalt  to  meta-andesite)  and 
has  a  wide  variety  of  textures.  They  include  subaqueous  flows  with  massive 
to  pillowed  structure,  rocks  with  amygdaloidal  and  porphyritic  textures, 
pyroclastic  breccias  and  agglomerates,  crystal  tuffs  and  tuff  breccias,  and 
metamorphosed  volcanic  sediments.  Isolated  remnants  of  Tertiary  terrace 
gravels  overlie  bedrock  as  shown  on  Plate  III.  The  maximum  known  depth  of 
the  deposit  is  84  feet  in  the  upper  right  abutment  at  Parks  Bar.  The  right 
abutment  at  Dry  Creek  damsite  is  partly  underlain  by  similar  material,  but 
the  terrace  remnant  is  covered  by  slopewash,  and  its  areal  extent  is 
uncertain.  It  extends  to  a  depth  of  about  16  feet.  Where  exposed,  the 
deposit  consists  of  rounded  gravels  in  a  tuffaceous  sand  matrix.  Stream 
deposits  are  significant  at  the  sites  of  the  Yuba  River  and  afterbay  dams. 


L-5 


but  are  thin  and  only  about  140  feet  wide  at  Dry  Creek.  At  the  afterbay 
site  the  stream  gravels  have  been  worked  by  gold  dredges  and  have  been 
placed  in  typical  mounded  tailing  piles  except  in  the  stream  channel  itself. 
The  area  underlain  by  alluvium  (tailings)  is  about  2,300  feet  wide,  with 
material  depths  as  shown  on  the  profile  on  Plate  XII.  The  material  is 
predominantly  sandy  gravel  and  cobbles.  At  Parks  Bar  the  channel  section, 
which  is  about  900  feet  wide,  is  underlain  by  stream  alluvium  consisting  of 
sand,  gravel,  and  cobbles,  as  shown  on  the  profile  on  Plate  VII. 

Overburden  ranges  from  about  1  foot  to  10  feet  on  the  right  abutment  at 
Parks  Bar  and  from  about  10  to  15  feet  on  the  left  abutment.  At  Dry  Creek 
it  ranges  from  about  15  feet  on  the  right  abutment  to  about  12  feet  on  the 
left  abutment,  and  at  the  afterbay  site  it  is  shallow  to  absent  on  the 
right  abutment  and  ranges  up  to  about  10  feet  on  the  left  abutment.  Over¬ 
burden  is  a  combination  of  slopewash  and  residual  soil  and  is  typically  a 
reddish  brown  sandy  clay. 

Attitudes  of  most  structural  features  such  as  bedding,  foliation, 
shears,  and  faults  generally  parallel  the  dominant  structural  grain  of  the 
foothills  which  trends  N  15®  to  45®  W.  Bedding  dips  moderately  to  steeply 
eastward  west  of  the  regional  shear  zone,  is  nearly  vertical  through  the 
2-mlle  wide  shear  zone,  and,  where  recognizable  to  the  east,  dips  moderately 
to  steeply  westward  at  least  as  far  as  Timbuctoo  Bend  just  upstream  from 
the  Yuba  River-Parks  Bar  dams it e. 
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c.  Explorations  >  -  In  the  late  1950*s  the  California  Department  of 


Water  Resources  investigated  damsltes  in  the  vicinity  of  Parks  Bar  and  the 
Dry  Creek  damslte.  In  1958,  the  State  drilled  8  diamond  core  holes  in 
various  locations  at  the  Parks  Bar  site  and  did  some  limited  geophysical 
work.  The  same  year  the  State  drilled  six  diamond  core  holes  and  eight  auger 
holes  at  the  Dry  Creek  site.  Some  generalized  Information  is  available 
from  these  early  explorations. 

In  1975,  the  Corps  of  Engineers  drilled  two  diamond  core  holes  in  the 
channel  area  of  the  Parks  Bar  site  and  one  hole  near  the  far  end  of  the 
left  abutment.  The  channel  holes  penetrated  the  stream  alluvium  and  120 
feet  of  bedrock.  At  the  Dry  Creek  damslte  three  holes  not  exceeding  150 
feet  were  drilled,  one  in  the  channel  area  and  one  on  each  abutment.  Four 
holes  were  drilled  at  the  afterbay  damslte:  a  100-foot  hole  on  each 
abutment,  a  176-foot  hole  through  the  alluvium  and  into  bedrock  on  the 
right  side  of  the  channel,  and  a  214-foot  hole  through  the  dredge  tailings 
and  into  bedrock  on  the  left  side  of  the  channel. 

Geophysical  exploration  was  used  extensively  at  all  the  sites.  Seismic 
refraction  surveys  were  performed  along  the  centerlines  of  the  major  project 
features,  and  additional  lines  were  run  in  cost  sensitive  areas  where 
conditions  permitted.  The  work  was  done  by  the  Corps  of  Engineers  and  two 
contracted  A-E  firms. 


d.  Foundation  conditions.  -  At  the  Yuba  River  damslte,  the  concrete 
gravity  section  of  the  dam  would  be  founded  in  the  Yuba  River  channel  at  a 
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location  where  two  drill  holes  and  numerous  seismic  refraction  lines  show 
alluvial  gravels  overlying  hard  metavolcanic  rock  with  seismic  velocities 
in  excess  of  10,000  ft/sec.  The  left  abutment  for  the  concrete  section 
would  require  excavation  of  soil  and  weathered  metavolcanics  to  reach  foun¬ 
dation  rock  with  velocities  of  8,000  ft/sec.  The  right  abutment  would 
require  20  feet  to  30  feet  of  excavation  to  reach  similar  material*  Foun¬ 
dation  depths  and  required  excavations  are  shown  on  the  profile  on  Plate  VII. 

Core  trench  excavation  for  the  embankment  section  on  the  left  abutment 
would  average  15  feet  to  reach  rock  of  5,000  ft/sec  velocity.  The  core 
trench  excavation  on  the  right  abutment  would  average  12  feet  to  reach 
similar  rock  except  for  the  uppermost  1,200  feet  of  embankment-  Remnants 
of  terrace  gravels  underlie  this  area,  and  firm  rock  was  not  defined  by 
seismic  refraction  work.  A  State  drill  hole  in  this  area  penetrated  135 
feet  of  soils,  gravels,  and  intensely  weathered  metavolcanics  before 
encountering  good  rock. 

Seismic  work  along  the  centerline  of  the  connecting  channel  indicates 
that  8,000  ft/sec  (approximate  limit  of  rippability)  rock  lies  at  an 
average  depth  of  10  feet  for  one-third  the  length  of  the  channel,  at  15-  to 
30-foot  depth  for  one-third  the  length  of  the  channel  and  as  deep  as  45 
feet  or  more  for  the  remaining  one-third,  which  is  mainly  the  saddle  area 
on  which  Long  Bar  road  is  located. 


At  the  Dry  Creek  damslte  the  channel  section  and  outlet  works  would 
require  8  to  16  feet  of  excavation  to  remove  top  soils  and  alluvial  gravels 
and  expose  metavolcanic  bedrock  with  seismic  velocities  in  excess  of  8,000 
ft /sec.  On  the  left  abutment  the  core  trench  has  an  average  of  12  feet  of 
overburden  and  intensely  weathered  metavolcanics  for  two-thirds  of  it’s 
length  before  less  weathered  metavolcanic  rock  of  5,000  ft/sec  velocity  is 
exposed.  The  remaining  one-third  of  the  left  abutment  is  comprised  of  two 
areas  where  40  feet  and  55  feet  of  soils  and  intensely  weathered  materials 
overlie  rock  with  velocities  of  5,000  ft/sec.  Approximately  two-thirds  of 
the  right  abutment  and  wing  dam  are  mantled  by  an  average  of  15  feet  of 
soils  and  low  velocity  materials  that  overlie  metavolcanic  rock  of  5,000 
ft/sec  velocity.  The  right  abutment  also  has  two  areas  which  are  covered 
by  up  to  60  feet  of  low  velocity  materials  before  reaching  5,000  ft/sec 
rock.  In  one  of  these  areas  a  core  hole  penetrated  a  total  of  40  feet  of 
soil  and  terrace  gravels.  The  remaining  reservoir  dike  areas  are  expected 
to  be  blanketed  by  10  to  30  feet  of  overburden  before  reaching  5,000  ft/sec 
materials.  Foundation  depths  and  required  excavations  are  shown  on  Plate  IX. 

The  afterbay  dam  has  an  approximate  2,300-foot  length  in  the  channel 
section  that  is  primarily  alluvial  gravels  and  dredge  tailings  overlying 
hard  metavolcanic  rock  of  more  than  10,000  ft/ sec  velocity.  At  river  level 
on  the  left  side  of  the  channel,  the  alluvium  is  up  to  100  feet  deep  and 


L-9 


the  tailings  are  mounded  as  much  as  an  additional  60  feet.  On  the  right 
side  of  the  channel  the  gravels  are  34  feet  deep,  and  the  tailings  are 
mounded  in  excess  of  30  feet.  The  left  abutment  is  covered  by  an  average 
of  15  feet  of  soils  and  low  velocity  materials  before  encountering  rock  of 
5,000  ft/sec  velocity.  The  right  abutment  soil  cover  varies  from  1  foot  to 
10  feet  and  overlies  5,000  ft/sec  rock.  Foundation  depths  and  required 
excavations  are  shown  on  the  profile  on  Plate  XII. 

e.  Ground  water.  -  The  water  table  is  at  river  level  in  the  alluvium 
occupying  the  stream  channels  at  all  three  damsites.  The  Parks  Bar  site 
has  80  to  90  feet  of  saturated  gravels,  and  at  the  afterbay  site  depths 
range  from  34  feet  of  saturated  alluvium  and  dredge  tailings  on  the  right 
side  of  the  channel  to  100  feet  on  the  left  side.  Extensive  dewatering 
would  be  required  at  both  these  sites,  and  due  to  the  depth  and  width  of  the 
channel  at  the  afterbay  damsite,  a  positive  cutoff  will  be  used.  Saturated 
alluvium  at  the  Dry  Creek  site  would  probably  not  exceed  16  feet  and 
generally  would  be  more  in  the  range  of  3  to  5  feet. 
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Little  information  is  available  for  ground  water  in  the  abutments  of 
the  three  damsites  or  in  the  connecting  channel,  but  existing  and  planned 
drill  holes  will  provide  the  means  for  measuring  water  levels  in  the  future. 
It  should  be  noted,  however,  that  local  water  districts  have  irrigation 
canals  on  the  abutments  of  Parks  Bar  and  Dry  Creek  sites  and  water 
infiltrating  from  these  canals  will  produce  some  variations  in  the  ground 
water  levels. 

f.  Seismicity.  -  Prior  to  August  1975,  the  general  position  of 
geologists  and  seismologists  was  that  earthquakes  that  might  affect  the 
western  Sierra  Nevada  foothill  area  would  originate  from  distant  active 
faults;  the  San  Andreas  Fault  to  the  west,  the  Sierra  Nevada  Frontal  Fault 
System  to  the  east,  the  Midland  Fault  on  the  west  side  of  the  Great  Valley, 
or  possibly  from  one  of  the  many  faults  in  the  Basin  and  Range  Province  of 
Nevada.  Historically,  moderate  to  strong  earthquakes  had  originated  from 
these  sources,  but  only  one  significant  earthquake  had  originated  in  the 
northern  part  of  the  Sierra  Nevada  foothills.  That  earthquake  occurred  in 
1940  from  an  epicenter  80  km  north  of  Marysville  and  had  a  Richter  magnitude 
of  5.7.  There  were  no  other  historical  data  or  other  evidence  to  suggest 
that  fault  structures  known  to  be  present  were  capable  of  generating 
significant  seismic  activity.  The  Bear  Mountain  Fault  zone.  Including  the 
regional  shear  zone  that  cuts  through  the  afterbay  site  and  the  Melones 
Fault  zone,  were  considered  to  be  long-dead  structures  with  the  exception 
of  the  northern  end,  which  presumably  had  generated  the  1940  earthquake. 
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The  California  State  ^Preliminary  Fault  and  Geologic  Map"  published  In  1973 
shows  these  fault  systems  to  be  pre-Quaternary  (older  than  2  million  years) 
or  having  no  recognized  Quaternary  movement.  The  occurrence  of  the 
1  August  1975  earthquake  with  Its  epicenter  just  south  of  Orovllle  (Richter 
magnitude  5.7)  changed  the  general  assessment  of  seismic  risk  In  the 
foothill  area  and  has  generated  several  comprehensive  studies  by  State  and 
Federal  agencies. 

The  Sacramento  District  has  contracted  with  A-E  firms  for  two  seismic 
studies  In  connection  with  the  afterbay  dam  and  Is  In  the  process  of 
completing  an  In-house  fault  evaluation  and  seismicity  study  for  the 
overall  Marysville  project.  Available  information  Is  summarized  in 
Appendix  H.  Two  reports  by  Woodward  Clyde  Consultants,  "Evaluation  for 
Potential  for  Earthquakes  and  Surface  Faulting,  Parks  Bar  Afterbay  Dam, 

Yuba  County,  California,"  April  1976,  and  "Evaluation  of  Seismic  Stability, 
Parks  Bar  Afterbay  Dam,  Yuba  River  California",  October  1976,  are  on  file 
In  the  District  Office.  Professors  Bruce  A.  Bolt  and  H.  Bolton  Seed  of  the 
University  of  California,  Berkeley,  were  contracted  to  provide  seismic  data 
and  design  parameters  for  the  Marysville  Lake  project  at  the  Parks  Bar  site. 
Professor  Bolt’s  report,  "Seismicity  and  Seismic  Intensity  Study,  Parks  Bar 
Site  -  Marysville  Lake  Project,"  Is  summarized  briefly  In  the  following 
paragraphs . 

Surface  breaks  associated  with  the  Orovllle  earthquake  fall  in  a  more 
or  less  linear  shear  zone  that  projects  southward  to  the  Bear  Mountain 
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Fault  System.  Even  if  the  two  faults  are  considered  to  form  one  continuous 
zone,  it  is  clearly  truncated  by  the  Rocklin  Pluton  which  places  an  upper 
bound  on  the  length  of  fault  available  for  rupture,  about  A5  km  from  Oroville 
to  the  Rocklin  Pluton.  There  is  no  historical  or  geologic  evidence  that 
extended  rupture  has  occurred,  and  lack  of  geomorphological  features  and 
the  Intermittent  nature  of  the  shear  zone  suggest  that  future  ruptures,  if 
any,  will  be  similar  to  the  Oroville  offsets.  Evidence  from  exploration 
trenches  indicates  a  predominantly  normal  faulting  mechanism  for  the 
Foothill  Fault  System  and  that  dip-slip  movement  has  occurred  in  at  least 
three  episodes  of  faulting  in  the  last  5,000  to  100,000  years  with  overall 
vertical  displacement  of  about  A5  cm.  This  suggests  that  small  fault 
movements  of  up  to  20  cm  have  occurred  with  recurrence  intervals  of  1,000 
years  or  more.  From  currently  used  empirical  relationships  relating 
possible  fault  rupture  length  and  displacement  to  magnitude,  Dr.  Bolt 
concludes  that  an  earthquake  of  magnitude  5.2  to  6.1  +  0.3  originating  from 
the  shear  zone  within  15  km  of  the  project  site  is  possible,  althou^  the 
estimate  is  conservative  because  there  is  bias  toward  the  high  side  in  each 
step  of  the  evaluation. 

Considering  distant  source  of  seismic  activity,  three  known  seismic 
zones  have  the  greatest  potential  for  generating  activity  that  might  be 
significant  at  the  project  site.  They  are  the  San  Andreas  Fault  zone,  the 
West  Valley  (Midland)  Fault,  and  faults  in  western  Nevada.  Dr.  Bolt  believes 
that  these  three  source  areas  plus  the  Foothill  Fault  zone  include  all 
likely  earthquake  conditions.  The  following  tabulation  summarizes  the 
sources  and  their  potential  seismic  intensities. 
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Sources  and  Seismic  Intensities 


Distance 
to  site 

Site 

Intensity 

Est.  Peak 
Ground  Accel. 

Bracketed 
Duration  (sec) 

Source 

Ml 

(km) 

(1  <f  <8Hz) 

(1<  f  <8Hz) 

San  Andreas 

8.25 

180 

IV  -  V 

~  0. 05g 

5 

West  Valley 

7.5 

80 

VII  + 

~  0.15g 

15 

Nevada 

7.5 

>  80 

VII 

~  0. lOg 

15 

Foothills  Fault 

zone 

6.25 

15 

VII  -  IX 

0.35g 

20 

The  most  severe  earthquake  motions  to  be  considered  for  design  purposes  will 
be  either  a  local  earthquake  generated  from  the  Foothills  Fault  zone,  having 
a  magnitude  of  about  6,25  and  originating  about  15  km  (9  miles)  from  the 
project  area,  or  an  earthquake  of  magnitude  7.5  located  on  the  West  Valley 
fault  at  a  minimum  distance  of  80  km  (50  miles).  Drs.  Bolt  and  Seed 
recommended  four  accelerograms  as  representative  of  the  local  earthquake. 

One  of  these  was  the  accelerogram  recorded  at  the  Lake  Hughes  No.  A  station 
in  the  San  Fernando  earthquake  of  9  Feb  1971  scaled  to  a  0.35  g  maximum 
acceleration.  This  was  used  for  the  local  earthquake  by  Woodward  Clyde 
Consultants  to  evaluate  the  stability  of  the  afterbay  dam  and  for  preliminary 
stress  analysis  of  the  concrete  gravity  section. 


Data  being  generated  at  the  present  time,  as  well  as  data  from  future 
studies  of  the  Foothill  Fault  zone,  will  be  Included  in  future  Design 
Memoranda.  The  final  report  of  the  District's  fault  evaluation  study, 
complete  with  maps  and  trench  logs,  will  be  published  as  an  Independent 
document. 
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6.  Hydraulic  design*  - 

a.  General.  -  Functional  criteria  considered  In  the  hydraulic  design 
of  the  outlet  works  and  spillway  for  the  Marysville  Lake  project  Included 
objective  flow  requirements  for  Irrigation  and  power  generation,  reservoir 
regulation  requirements  for  control  of  the  SPF  and  safe  passage  of  the  PMF, 
downstream  temperature  requirements  for  fishery  enhancement  and  Irrigation 
use,  emergency  drawdown  requirements,  and  diversion  during  construction. 

b.  Yuba  River  main  dam.  ~ 

(1)  Spillway  design.  -  Spillway  design  was  based  on  a  total  release 
capability  of  100,000  cfs  (80,000  cfs  through  the  spillway  and  20,000  cfs 
through  the  power  facilities)  at  the  bottom  of  flood  control  pool  (elevation 
520.7  feet);  a  maximum  surcharge  of  5  feet  above  gross  pool  (elevation  560 
feet)  during  passage  of  the  PMF;  and  a  maximum  energy  flux  entering  the 
stilling  basin  of  less  than  75,000  horsepower  per  foot  of  width.  The  spill¬ 
way  would  be  a  concrete  ogee  section  with  crest  elevation  50A  feet  and  net 
crest  length  of  330  feet.  Spillway  releases  would  be  regulated  by  six 
talnter  gates,  each  55  feet  wide  by  58  feet  high.  The  spillway  Is  capable 
of  controlling  releases  during  the  PMF  In  accordance  with  the  emergency 
spillway  release  diagram.  Top  of  dam  would  be  at  elevation  570  feet,  5  feet 
above  maximum  pool  elevation.  The  spillway  stilling  basin  was  designed  for 
a  maximum  discharge  of  450,000  cfs,  the  maximum  outflow  during  the  PMF.  The 
stilling  basin  would  be  380  feet  In  width  and  320  feet  In  length,  with  an 
apron  elevation  of  155.5  feet. 
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(2)  Outlet  works  (spillway  section).  -  Outlet  works  in  the  spillway 
section  were  designed  to  meet  the  maximum  irrigation  and  water  rights  release 
of  4,400  cfs  at  elevation  428  feet  and  to  meet  downstream  water  temperature 
requirements,  in  the  event  that  releases  through  the  power  facilities  are 
curtailed.  When  the  reservoir  pool  is  above  spillway  crest  elevation  504 
feet,  releases  to  meet  irrigation  temperature  requirements  would  be  made  by 
opening  a  tainter  gate.  Below  crest  elevation,  releases  would  be  through 
wet  wells  constructed  under  each  of  three  piers,  with  intake  ports  at 
elevations  450  feet  and  240  feet.  Each  wet  well  would  discharge  into  a  3.5 
feet  wide  by  7  feet  high  conduit  that  exits  on  the  spillway  back  face. 
Discharges  would  be  controlled  by  a  bulkhead  gate  and  inside  mounted  slide 
gate  on  each  port  and  a  hydraulic  slide  gate  in  the  conduit.  Four  additional 
rectangular  conduits  would  be  provided  through  the  spillway  section  for 
diversion  during  construction  purposes.  These  will  be  plugged  at  the 
appropriate  construction  phase. 

(3)  Outlet  works  (power  intake) .  -  Each  power  unit  will  pass  approximately 
21,000  cfs  at  rated  head.  A  total  of  5  units  (3  inltal  installation  and  2 
future  additions)  would  be  Installed.  The  power  Intakes  and  units  will  be 
discussed  further  in  subsequent  paragraphs. 

c.  Dry  Creek  dam.  -  The  controlling  functional  criterion  for  designing 
the  outlet  works  for  the  Dry  Creek  dam  embankment  was  emergency  drawdown 
when  the  pool  is  below  the  connecting  channel  Invert,  elevation  400  feet. 

Other  uses  for  the  outlet  works  Include  passage  of  flow  during  construction 
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and  a  small  sustained  flow  (minimum  10  cfs)  for  stream  maintenance.  The 
outlet  works  conduit  would  consist  of  a  4.5  foot  diameter  RCP  at  elevation 
243.5  feet,  transitioning  at  mid-tunnel  to  a  3.5~foot  diameter  steel  pipe. 

The  steel  pipe  would  be  Installed  within  a  concrete-lined  access  corridor. 
Discharge  control  is  provided  at  mid-tunnel  by  two  4-foot  square  hydraulic 
slide  gates  in  tandem.  Air  supply  to  the  service  gate  would  be  supplied  by 
a  separate  pipe  from  the  conduit  exit.  The  conduit  exits  into  a  12-foot 
wide  by  55-foot  long  stilling  basin,  designed  for  the  maximum  discharge  of 
785  cfs  at  gross  pool. 

d.  Afterbay  dam.  - 

(1)  Spillway  design.  -  The  spillway  was  designed  for  a  1,350  MW  power 
project,  with  a  gross  pool  elevation  of  248  feet,  a  maximum  pool  elevation 
of  253  feet,  and  a  maximum  discharge  of  450,000  cfs.  The  spillway  would  be 
a  concrete  ogee  section  with  crest  elevation  at  193  feet  and  a  net  crest 
length  of  267.5  feet.  Spillway  releases  would  be  regulated  by  five  tainter 
gates,  each  53.5  feet  wide  by  58.6  feet  high.  Top  of  dam  would  be  at  eleva¬ 
tion  258  feet,  5  feet  above  maximum  pool  elevation.  The  spillway  stilling 
basin  would  be  256  feet  in  length  and  306  feet  in  width,  with  an  apron 
elevation  of  107.5  feet. 

Modification  of  the  spillway  for  future  enlargement  of  the  afterbay  dam 
to  provide  storage  for  a  2,250  MW  main  dam  powerplant  would  consist  of 
increasing  the  pier  height  to  the  required  top  of  dam,  constructing  a  head- 
wall  across  each  bay,  and  providing  a  top  seal  on  the  tainter  gates.  No  other 
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modifications  to  the  hydraulic  design  of  the  spillway  or  stilling  basin 
would  be  necessary  since  the  increased  pool  elevations  from  future 
enlargement  would  be  maintained  only  during  the  summer  season,  with 
operation  during  the  flood  season  continuing  unchanged  from  the  1,350  MW 
project, 

(2)  Outlet  works  design.  -  Design  of  the  outlet  works  was  based  on  an 
irrigation  release  of  4,400  cfs  at  minimum  pool  elevation  193  feet,  and  the 
capability  of  draining  the  afterbay  to  elevation  170  feet.  The  outlet  works 
would  consist  of  a  8.5  feet  wide  by  15  feet  high  conduit,  located  beneath 
a  spillway  pier  at  elevation  160  feet.  Discharge  would  be  controlled  at 
the  conduit  exit  by  a  25-foot,  top  seal,  radial  taint er  gate  operated  by  an 
overhead  hoist.  A  bulkhead  gate  would  be  provided  at  the  conduit  entrance. 
In  the  event  the  outlet  works  were  temporarily  out  of  service,  irrigation 
releases  could  be  made  through  the  afterbay  powerplant  or  by  cracking  one 
of  the  afterbay  spillway  gates.  With  the  latter,  gaging  and  control  of 
releases  would  be  less  precise  but  would  suffice  for  limited  operation. 

e.  Emergency  drawdo\m.  -  The  emergency  drawdown  analysis  was  based  on 
criteria  presented  in  ER  1110-2-50,  "Low  Level  Discharge  Facilities  for 
Drawdown  of  Impoundments,"  dated  8  May  1975.  Starting  storage  for  drawdown 
was  taken  at  the  top  of  spillway  gates,  elevation  562  feet.  Inflow  during 
drawdown  was  based  on  the  average  flow  of  the  highest  consecutive  4-month 
historical  period:  4,881  cfs  for  the  Yuba  River  and  250  cfs  for  the  Dry 
Creek  arm.  Drawdown  was  to  be  accomplished  in  a  4-month  period  with  the 
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spillway  and  outlet  works  capable  of  reducing  the  Yuba  River  arm  storage  by 
90  percent  (to  elevation  337  feet)  and  the  Dry  Creek  arm  storage  by  90  percent 
(to  elevation  371  feet).  Discharge  was  based  on  releases  through  the  spill¬ 
way  and  power  facilities  above  spillway  crest  elevation  504  feet,  releases 
through  the  power  facilities  and  outlet  works  In  the  spillway  section  below 
elevation  504  feet,  and  releases  through  the  Dry  Creek  outlet  works  below 
the  elevation  of  the  connecting  channel  (elevation  400  feet) •  Maximum 
release  during  the  drawdown  was  held  to  120,000  cfs,  the  design  capacity 
for  the  downstream  levees.  The  time  required  for  drawdown  to  90  percent  of 
the  Yuba  River  storage  was  10  days,  and  the  time  required  to  achieve  90  percent 
drawdown  of  the  Dry  Creek  storage  was  117  days  (110  days  were  required  to 
drawdown  Dry  Creek  storage  from  elevation  400  feet  to  elevation  371  feet). 

A  plot  of  emergency  drawdown  Is  presented  In  Appendix  F,  Hydrology, 

Hydraulics,  and  Reservoir  Regulation.  Approximately  90  percent  of  the 
afterbay  dam  storage  Is  above  spillway  crest  elevation  193  feet,  therefore, 
emergency  drawdown  of  the  afterbay  dam  can  be  achieved  within  the  required 
time  period. 

f.  Model  studies.  -  Physical  and  math  model  studies  have  been  conducted 
to  determine  the  ability  of  the  project  to  meet  downstream  temperature 
requirements.  These  were  conducted  at  the  Waterways  Experiment  Station 
utilizing  the  WESTEX  math  model  In  combination  with  a  distorted  physical 
model  and  are  discussed  In  Appendix  G.  The  physical  and  math  combination 
was  considered  necessary  because  of  the  unusual  reservoir  configuration  and 
the  relatively  high  flow  rates  for  power  generation  and  pumpback.  Additional 
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temperature  studies  will  be  conducted  during  preparation  of  subsequent  design 
memoranda  to  assist  In  optimizing  design  of  the  multilevel  Intake  for  oper¬ 
ational  effectiveness,  cost  and  maintenance.  The  existing  physical  model 
will  be  utilized  for  these  studies  with  some  minor  modifications. 

Undlstorted  physical  models  of  the  spillways  stilling  basins  for  the 
main  dam  and  afterbay  will  be  required  because  of  the  relatively  high  unit 
discharges  and  energy  flux.  Hydraulic  model  tests  of  the  outlet  works  and 
pumpback  through  the  multilevel  power  Intake  will  also  be  required.  Exact 
modeling  requirements  will  not  be  determined  until  design  studies  have 
progressed  further.  However,  the  following  hydraulic  models  will  probably 
be  required. 

(1)  A  small  scale  model  (1:120^)  of  the  main  dam.  Including  the  spill¬ 
way,  stilling  basin,  outlet  works,  selective  withdrawal  facilities  for 
power,  and  the  approach  channel  would  be  used  to  determine  the  flow  distri¬ 
bution  approaching  the  spillway  and  over  the  spillway  and  to  obtain  a  general 
knowledge  of  the  overall  hydraulic  action  of  the  main  dam  portion  of  the 
project.  Minor  structural  modifications  for  Improving  hydraulic  conditions 
may  be  feasible  with  results  from  this  model. 

(2)  A  large  scale  model  (1:25+)  of  the  main  dam  Including  the  spillway, 
stilling  basin,  outlet  works,  and  selective  withdrawal  facilities  for  power. 

(3)  A  large  scale  model  of  the  afterbay  spillway  and  stilling  basin. 
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7.  Freeboard  > 


All  dams  were  designed  to  provide  5  feet  of  freeboard  between  PMF  pool 
elevation  and  top  of  dam;  see  paragraph  15,  Appendix  F,  Hydrology,  Hydraulics, 
and  Reservoir  Regulation.  In  addition,  a  3-foot  parabolic  camber  was  added 
on  Dry  Creek  Dam  to  provide  a  mlnlmtnn  of  3  percent  of  embankment  height 
between  gross  pool  elevation  and  top  of  dam.  All  other  embankments  exceed 
this  without  camber. 

8.  Embankments.  - 

Three  major  structures  and  three  small  peripheral  dikes  are  required. 

The  main  dam  at  Parks  Bar  would  consist  of  a  concrete  gravity  dam  In  the 
river  section,  with  embankment  wing  dams  tying  Into  the  abutments.  Dry  Creek 
dam  and  dikes  and  the  afterbay  dam  and  dike  would  be  embankments.  The  design 
of  these  embankments  would  be  similar  to  existing  dams  constructed  of  gravel 
(dredge  tailings).  Design  of  Parks  Bar  and  Dry  Creek  dams  are  compared  to 
designs  for  Orovllle,  Camanche,  and  New  Don  Pedro  dams  In  the  tabulation  at 
the  end  of  this  paragraph.  The  embankments  are  designed  to  resist  moderate 
to  strong  earth  motion  and  Include  a  central  Impervious  core,  wide  transition 
zones,  a  processed  drain  In  the  downstream  section,  and  well-graded  granular 
shells.  A  more  detailed  description  of  the  embankments  and  foundation 
treatment  Is  given  In  the  following  paragraphs. 

a.  Dry  Creek  dam  and  dikes.  -  Plate  IX  shows  typical  sections  and  a 
profile  view  of  Dry  Creek  dam  and  dikes.  The  dam  Is  designed  with  a  wide 
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central  core,  wide  transition  zones,  a  downstream  interior  drain,  gravel 
shells,  wide  crest,  and  relatively  flat  outer  slopes  protected  with  riprap. 
The  central  core  has  a  base  equal  in  width  to  about  50  percent  of  the 
reservoir  height.  It  would  be  constructed  of  plastic  impervious  materials 
and  founded  in  a  core  trench  excavated  to  sound  rock.  Symmetry,  central 
location,  and  base  width  will  optimize  the  core  contact  and  provide  maximum 
soil  pressure  at  the  contact.  Further,  the  foundation  would  be  thoroughly 
grouted  to  minimize  seepage  losses  and  to  preclude  piping  across  the  core 
contact.  Outside  the  central  contact  area,  the  embankment  foundation  would 
be  excavated  to  remove  all  soil  and  highly  weathered  rock.  The  width  of  the 
transition  zones  is  equivalent  to  50  percent  of  the  core  width  upstream  and 
70  percent  of  the  core  width  downstream.  A  15-foot  wide  inclined  drain 
connects  with  a  horizontal  blanket  drain  which  would  be  10  feet  thick.  The 
wide  transition  zones  and  thick  interior  drain  would  be  designed  to  control 
seepage  and  prevent  piping.  The  drain  would  accommodate  displacements  in 
excess  of  any  possible.  The  gravel  shells  would  be  compacted  to  high 
densities  and  thus  provide  essentially  incompressible  shells  of  high  strength. 
In  addition,  the  top  23  feet  of  the  shells  would  be  constructed  of  quarry 
rock  to  provide  added  resistance  to  the  crest.  The  40-foot  wide  crest  of 
Dry  Creek  dam  would  be  cambered  and  would  provide  a  freeboard  of  13  feet  at 
maximum  section  and  10  feet  at  the  abutments  above  gross  pool  elevation. 

Dike  embankments  will  be  similar  to  the  main  dam.  A  typical  section  is 
illustrated  with  the  crest  detail  shown  on  Plate  IX.  The  foundation 
treatment  for  the  dikes  would  be  similar  to  the  main  dam. 
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b.  Yuba  River  daia«  -  Plate  VII  shows  typical  sections  and  a  profile 


of  the  Yuba  River  main  dam.  The  concrete  gravity  section  is  discussed  in 
paragraph  9.  The  embankment  section  is  identical  to  that  for  Dry  Creek  dam, 
except  for  camber  and  the  "wrap-around”  portion  of  the  dam.  Camber  of  the 
abutment  embankments  would  not  be  required  since  the  maximum  height  of  fill 
will  be  only  120  feet.  Foundation  treatment  to  Include  grouting  would  be 
similar  to  the  foundation  treatment  at  the  Dry  Creek  site.  The  upstream 
slope  of  the  wrap-around  portion  of  the  embankments  is  gradually  steepened 
from  2.75  on  1  to  2,25  on  1  at  the  concrete  interface.  This  minimizes  the 
length  of  the  concrete  section  and  would  not  adversely  affect  embankment 
stability.  Wrap  around  details  would  be  similar  to  those  used  for  other 
large  composite  dams  constructed  by  the  Corps  of  Engineers  and  will  be 
addressed  in  Phase  II  studies. 

c.  Afterbay  dam.  -  Plate  XII  shows  a  section  and  elevation  view  of  the 
afterbay  dam  and  the  limits  of  foundation  excavation.  The  section  features 
a  wide  central  core  constructed  of  plastic  impervious  soils,  conservative 
12-foot  wide  transition  zones  to  protect  the  core,  an  internal  drain, 
gravel  shells  compacted  to  high  density,  2  feet  of  riprap  to  protect  the 
upstream  slope,  and  1  foot  of  cobbles  (selected  dredge  tailings)  to  protect 
the  downstream  slope.  The  afterbay  dam  initially  would  be  constructed  to 
top  of  dam  elevation  258  with  an  140-foot  wide  crest.  When  the  powerplant 
is  enlarged  in  the  future,  it  would  be  raised  to  provide  a  top  of  dam 
elevation  of  280  with  a  30-foot  wide  crest.  This  would  provide  10  feet  of 
freeboard  between  the  gross  pool  and  top  of  the  dam  at  each  stage  of  con¬ 
struction  and  5-feet  of  freeboard  between  PMF  pool  and  top  of  dam  during 
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Initial  Installation.  Below  elevation  220,  the  outer  slopes  would  be 
flattened  from  1  on  2.5  to  1  on  4  upstream  and  to  1  on  3.5  downstream. 

This  flattening  provides  additional  fill  at  the  toes  of  the  dam  and  assures 
the  Integrity  of  the  dam  should  minor  slumping  occur  at  the  toes  as  a  result 
of  moderate  to  strong  shaking.  A  significant  feature  of  the  section  Is  the 
requirement  to  place  large  volumes  of  engineered  fill  below  streambed.  This 
requirement  Is  based  on  static  and  seismic  stability  analysis  of  the  embank¬ 
ment  and  foundation.  To  excavate  the  loose  dredge-worked  stream  deposits, 
an  upstream  and  downstream  slurry  trench  would  be  constructed  and  the  saturated 
materials  dewatered  as  the  trench  Is  deepened.  The  foundation  would  be 
grouted.  Details  will  be  determined  during  design  phases. 
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DESIGN  DATA  FOR  PROPOSED  AND  EXISTING  DAMS  WITH  GRAVEL  SHELLS 
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Inclined  Core  (  )  Slope  above  gross  pool 


9.  Concrete  gravity  section^  - 


The  selected  plan  provides  for  the  construction  of  a  concrete  gravity 
dam  across  the  Yuba  River  at  the  Parks  Bar  site  with  a  maximum  height  from 
the  lowest  point  of  the  foundation  to  the  crown  of  the  roadway  of  approximately 
420  feet.  The  length  of  the  crest  of  the  concrete  section,  including  spillway 
and  the  flanking  nonoverflow  section,  is  2,404  feet.  Earthfill  wing  dams 
extend  from  the  ends  of  the  concrete  section  to  the  570  contour  on  each  side 
of  the  river  in  order  to  complete  the  closure.  The  concrete  gravity  section 
would  be  founded  on  hard  metavolcanic  rock  which  would  develop  adequate 
bearing  strength  for  the  expected  maximum  load.  The  configuration  of  the 
concrete  section  is  based  on  preliminary  stability  analysis  and  requirements 
to  facilitate  installation  of  towers,  gates,  elevators,  and  other  items. 

The  top  of  dam  is  33  feet  wide  and  supports  a  roadway,  both  for  vehicular 
traffic  across  the  dam  and  for  gate  hoist  machinery.  Consolidation  grouting, 
as  well  as  curtain  grouting,  is  planned  for  the  foundation  under  the  concrete 
gravity  section  to  establish  an  effective  barrier  to  seepage.  Galleries 
would  be  provided  for  grouting  and  drainage.  Contraction  and  expansion 
joints  would  be  provided  to  accommodate  volumetric  changes  which  occur  in  the 
structure  after  placement.  The  location  and  spacing  of  transverse  construc¬ 
tion  joints  would  be  governed  by  the  details  of  the  structures  associated 
with  the  dam,  such  as  spillway  gate  size  and  temperature  tower  size,  and 
also  by  the  results  of  temperature  studies  and  placement  methods.  A  more 
detailed  description  of  the  major  features  of  the  concrete  structures  is 
given  in  the  following  subparagraphs. 
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a.  Nonoverflow  section >  -  The  crest  length  of  the  nonoverflow  section 
flanking  both  sides  of  the  spillway  was  determined  by  the  length  required  to 
Install  the  temperature  towers  on  the  upstream  face  of  the  nonoverflow  section 
and  the  extension  required  to  contain  the  embankment  wrap  section.  Five 
35-foot  diameter  steel  penstock  liners  (three  for  the  Initial  power  Installa¬ 
tion  and  two  for  future  turbine  Installations)  would  be  Installed  In  the  left 
nonoverflow  section. 


Spillway.  -  A  gated  ogee  spillway  section  Is  located  between  the 
nonoverflow  sections  of  the  dam  toward  the  right  bank  of  the  river.  The 
spillway  would  control  releases  through  six  55  feet  wide  by  58  feet  high 
talnter  gates  operated  by  motor  driven  electric  hoist.  The  top  of  gate  Is 
at  elevation  562  feet,  providing  2  feet  of  freeboard  above  gross  pool  eleva¬ 
tion  560  feet,  when  the  gates  are  closed.  The  six  gates  are  separated  by 
five  piers  10  feet  wide  making  an  overall  distance  from  outside  to  outside 
of  the  end  gates  of  380  feet.  Stop  logs,  for  closure  of  spillway  gate  bays 
to  facilitate  maintenance,  are  not  contemplated  because  planned  operation 
of  the  reservoir  results  In  the  pool  being  drawn  down  below  the  spillway 
crest  during  normal  years.  The  stilling  basin  would  be  of  reinforced 
concrete  anchored  Into  the  rock  foundation  and  would  be  380  feet  In  width, 
320  feet  In  length,  with  an  apron  elevation  of  155.5  feet. 

c.  Temperature  towers.  -  The  selected  plan  would  Include  construction 
of  five  temperature  towers  on  the  upstream  face  of  the  concrete  gravity 
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nonoverflow  section  of  the  Yviba  River  dam.  Each  tower  would  serve  one 
turbine  or  pump  turbine  in  the  powerhouse;  three  towers  would  be  used  with 
the  initial  installation  and  two  towers  would  be  available  for  future 
expansion  of  the  powerplant.  These  structures  would  provide  for  downstream 
temperature  control  by  permitting  selective  withdrawal  of  the  correct 
temperature  water  from  the  reservoir. 

As  currently  envisioned,  the  temperature  towers  would  be  continuous 
from  Station  143+75.29  to  Station  149+67.79.  They  would  vary  in  width  from 
115.25  feet  to  120.5  feet,  providing  a  minimum  free  opening  width  of  95.25 
feet.  Five  25-foot  high  ports  would  be  provided  in  the  reseivoir  face  of 
each  tower,  port  velocity  would  be  less  than  10  ft/sec  with  maximum  power 
flows. 

Trashracks  would  be  placed  on  the  upstream  side  of  the  ports  and 
temperature  shutters  on  the  downstream  side.  Trashracks  and  shutters  would 
be  composed  of  active  panels  and  filler  frames  to  locate  the  active  panels 
at  the  ports.  The  trashracks  and  shutters  would  be  stacked  in  slots  in  the 
temperature  towers  with  an  open  shutter  panel  placed  at  the  port  where  water 
is  to  be  taken  in.  Trashracks  and  temperature  shutters  would  be  serviced 
by  a  gantry  crane  on  the  temperature  towers . 

From  each  temperature  tower,  power  flows  would  be  conveyed  through  a 
35-foot  diameter  penstock  to  each  individual  power  unit  in  the  powerhouse. 
Power  Intakes  have  been  designed  per  Value  Engineering  studies  of  the  power 
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Intake  for  the  Grand  Coulee  Third  Powerplant.  Intake  stoplogs  36  feet  wide 
X  49.17  feet  high  would  be  provided  at  the  face  of  the  dam,  and  26  feet 
wide  X  39. 17  feet  high  penstock  gates  would  be  provided  In  the  dam.  From 
the  downstream  face  of  the  dam  to  the  powerhouse,  the  penstocks  would  be 
housed  In  reinforced  concrete  boxes.  Articulated  joints  to  permit 
differential  movements  would  be  Installed  at  Junctions  with  the  dam  and 
powerhouse.  Flow“through-dlsk  butterfly  valves,  30  feet  In  diameter, 
would  be  Installed  In  each  pump-turbine  penstock  immediately  upstream  of 
the  spiral  case  entrance. 

10.  Powerplants .  - 

Two  powerplants  would  be  built  as  part  of  the  selected  plan:  a  1,350 
MW  capacity  powerplant  (expandable  to  2,250  MW)  would  be  built  at  the  main 
Yuba  River  dam  at  Parks  Bar  site  and  a  15  MW  capacity  powerplant  would  be 
built  at  the  afterbay  dam  at  the  lower  Long  Bar  site. 

The  main  dam  powerhouse  would  have  four  bays,  one  standard  unit  bay  and 
three  pump-turbine  bays,  housing  one  450  MW  standard  turbine,  generator  unit 
and  two  450  MW  pump- turbine,  motor  generator  units.  The  empty  pump-turbine 
bay  would  be  used  as  an  erection  bay  during  Initial  Installation.  Ultimately 
an  additional  pump  turbine  bay  and  an  erection  bay  would  be  constructed  and 
two  additional  450  MW  pump-turbine,  motor  generator  units  Installed. 

All  turbines  at  the  main  dam  powerhouse  would  be  of  the  Francis,  or 
radial  flow,  type.  The  pump-turbines  would  be  reversible,  rotating  In  one 
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direction  when  operating  as  a  turbine  to  generate  power  and  rotating  in  the 
opposite  direction  to  pump  water  from  the  afterbay  to  the  lake.  Pump-turbines 
would  be  started  by  electrically  connecting  them  to  the  standard  unit  at 
standstill  and  accelerating  the  synchromlzed  units  to  rated  speed  together. 

The  main  plant  generator  and  motor-generators  would  have  an  overload 
rating  of  115  percent,  and  the  turbines  would  be  sized  to  produce  overload 
capacity  at  design  head.  The  design  head  has  been  selected  to  provide  the 
widest  possible  range  ol  operation  and  maximum  power  output  at  low  heads. 
Turbine  dimensions  have  been  determined  from  Information  In  the  current 
literature  and  fall  within  manufacturers*  Indicated  capabilities.  A  low 
specific  speed  was  selected  for  the  pump  turbines  to  avoid  a  deep  placement, 
which  could  adversely  affect  dam  stability. 

The  main  dam  powerhouse  would  be  located  downstream  of  the  concrete 
gravity  nonoverflow  section  near  the  south  bank  of  the  Yuba  River.  It  would 
be  positioned  Immediately  adjacent  to  the  stilling  basin  and  would  serve  as 
the  south  wall  for  that  structure.  Since  this  facility  requires  the  deepest 
foundation.  It  would  be  located  In  the  deepest  portion  of  the  existing  river 
channel.  The  downstream  end  of  the  powerhouse  would  coincide  with  the  end 
of  the  stilling  basin  to  minimize  spill  flow  effects  on  power  operation  and 
to  eliminate  the  need  for  a  wall  between  the  powerhouse  tailrace  and  the 
stilling  basin.  At  this  location  there  Is  approximately  a  1  vertical  on  4 
horizontal  slope  from  the  downstream  toe  of  the  dam  to  the  draft  tube  exit 
floor. 
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The  afterbay  powerhouse  would  have  three  bays,  two  for  adjustable  blade 
vertical,  propeller  turbines  of  the  Kaplan  type  driving  7.5  MW  generators 
and  an  erection  bay.  Unit  characteristics  are  shown  In  the  following  tabu¬ 
lation.  Turbines  would  be  sized  to  produce  generator  overload  capacity  at 
design  head  with  normal  blade  setting  with  the  design  head  set  as  low  as  Is 
feasible  In  order  to  Increase  power  output  at  low  heads.  This  Is  necessary 
since  afterbay  gross  pool  was  set  to  provide  for  operation  of  the  main 
powerplant  at  a  0.20  plant  factor,  but  expected  operation  would  be  with  a 
0.10  plant  factor.  Thus,  normal  afterbay  elevations  would  be  low. 


Power  Unit  Characteristics 

Main  Dam  Powerplant  Afterbay  Powerplant 

Location  Standard  turbine  Pump-turbine  Standard  turbine 

Unit  generator  motor-generator  generator 


Generator 


rating,  MW 

450 

450 

7.5 

Overload  rating 

1.15 

1.15 

1.15 

kVA  at  unity 
power  factor 

544,700 

544,700 

9,080 

Motor  horsepower 

- 

679,800  (1) 

- 

Turbine  type 

Francis 

Francis  pump- 
turbine 

Kaplan 

Horsepower 

708,000 

632,000  (1) 

11,800 

Runner  dla. , 

Inches 

328 

468/376 

115 

Max  head,  feet 

367 

367 

111 

Design  head,  feet 

293.6 

293.6 

74 

Nln.  head,  feet 

190.8 

190.8 

37 

(1)  Pimp  operation. 
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Power  generated  in  the  main  dam  powerhouse  (Initially  1,350  MW, 
ultimately  2,250  MW)  would  be  stepped  up  to  500  kV  via  transformers  at  the 
powerhouse  for  distribution  into  the  power  network.  Distribution  would  be 
made  from  a  500  kV  switchyard  located  a  short  distance  from  the  powerhouse; 
design  would  provide  for  enlargement  of  the  switchyard  facility  at  the  time 
the  generating  capacity  Is  Increased  from  1,350  MW  to  2,250  MW.  The  power- 
plant  at  the  afterbay  dam  would  generate  15  MW  of  power,  transformed  to  230 
kV  and  distributed  Into  a  230  kV  network  through  a  separate  switchyard  at 
the  downstream  end  of  the  afterbay. 

1 1 .  Dry  Creek  outlet  works.  - 

The  outlet  works  consist  of  an  approach  channel,  concrete  Intake  struc¬ 
ture,  a  circular  cut  and  cover  conduit  with  an  Inside  diameter  of  4.5  feet 
transitioning  to  a  3.5-foot  diameter  steel  pipe  upstream  of  the  core  trench 
at  the  gate  control  chamber.  A  general  description  and  controlling  dimensions 
and  elevations  are  presented  In  paragraph  6.  The  gate  control  chamber  would 
house  2  sets  of  4’-0*'  x  4'-0**  slide  gates  In  tandem  for  regulating  stream 
maintenance  releases  and  for  emergency  drawdown  releases.  The  cut  and  cover 
conduit  upstream  of  the  control  Is  769+  feet  In  length,  and  the  steel  conduit 
downstream  of  the  control  Is  918+  feet  to  the  stilling  basin.  A  mechanical 
equipment  building  would  be  provided  adjacent  to  the  stilling  basin. 

12 .  Afterbay  structure.  - 

The  ogee  spillway  and  the  afterbay  powerhouse  would  be  concrete  gravity 
sections  forming  part  of  the  dam.  The  structures  would  be  founded  on  hard 
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metavolcanlc  rock.  Consolidation  grouting,  as  well  as  curtain  grouting,  is 
planned  for  the  foundation  under  these  structures  to  establish  an  effective 
barrier  to  seepage.  The  powerhouse  Is  described  In  paragraph  9,  and  the 
spillway  Is  discussed  below. 

a.  Spillway.  -  A  gated  ogee  spillway  section  would  be  located  adjacent 
to  the  powerhouse  on  the  right  abutment.  The  spillway  would  control  releases 
through  five  53.5-feet  wide  by  58.6-feet  high  talnter  gates  operated  by 
motor  driven  hoist.  The  top  of  the  gates  Is  at  elevation  250  feet,  providing 
2  feet  of  freeboard  above  gross  pool  elevation  2A8  feet  when  the  gates  are 
closed.  The  five  gates  are  separated  by  three  piers  8  feet  wide  and  a 

14  foot-6  Inch  wide  combination  pier  and  Irrigation  conduit  section  making 
an  overall  distance  from  outside  to  outside  of  the  end  gates  of  306  feet. 

One  set  of  stop  logs  would  be  provided  for  closure  of  spillway  gate  bays  to 
facilitate  maintenance  and  Inspection  of  the  talnter  gates.  Provisions  would 
be  made  In  the  design  to  accommodate  future  modification  of  the  spillway  for 
enlargement  of  the  afterbay  dam  and  the  main  powerplant.  Including  a  rein¬ 
forced  concrete  headwall  across  each  bay  to  store  more  water  In  the  afterbay. 
The  talnter  gates  would  be  Initially  designed  for  the  higher  head,  with 
provisions  to  modify  the  top  of  gate  for  sealing.  A  bridge  would  be  provided 
across  the  spillway.  The  stilling  basin  would  be  of  reinforced  concrete 
anchored  Into  the  rock  foundation  and  would  be  256  feet  In  length  and  306 
feet  In  width. 

b.  Irrigation  conduit.  -  An  outlet  works  would  be  provided  to  make 
Irrigation  and  other  mandatory  releases  when  the  afterbay  powerhouse  Is  not 


L-33 


in  use  and  for  emergency  drawdown  of  the  dam.  Functional  and  dimensional 
details  are  discussed  In  paragraph  6, 

13*  Connecting  channels  - 

A  channel  would  be  excavated  through  the  saddle  between  the  Yuba  River 
pool  and  the  Dry  Creek  pool  to  facilitate  the  exchange  of  water  between  the 
two  pools.  The  channel  would  be  a  trapezoidal  shape  with  Invert  elevation 
at  400  feet  msl,  bottom  width  of  250  feet,  side  slopes  of  1  vertical  on  2 
horizontal,  and  a  maximum  cut  of  about  80  feet.  The  excavated  material 
would  be  utilized  for  the  embankment  sections  of  the  dams. 

14.  Access  roads.  - 

Approximately  6  miles  of  new  and  resurfaced  roads  are  required  for 
access  to  project  facilities.  Access  roads  would  lead  from  the  Yuba  River 
dam  to  the  powerplant  and  between  the  old  State  Highway  20,  the  afterbay 
dam,  and  the  fish  hatchery.  A  network  of  access  roads,  starting  at  the 
existing  county  Slcard  Flat  Road,  would  connect  the  Yuba  River  dam 
corporation  (maintenance)  yard,  administrative  and  visitors  center,  project 
manager's  residence,  and  the  Dry  Creek  dam  and  dikes.  The  existing  access 
road  to  the  Englebrlght  Dam  area  would  continue  In  use. 
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15.  Relocations. 


a.  Road  relocations.  - 


(1)  State  Highway  20.  -  California  State  Highway  20  would  be  Inundated 
and  cut  at  several  places  by  the  reservoir,  main  dam  and  afterbay.  The 
highway  relocation  would  begin  near  the  town  of  Browns  Valley  and  pass 
north  of  the  afterbay  spillway  and  dike.  It  would  cross  the  afterbay  at 

a  narrow  location  and  climb  through  one  of  the  valleys  to  the  south  until 
It  reached  the  Hammonton-Smartvllle  County  Road.  The  relocated  State  Highway 
would  then  generally  follow  this  county  road  alignment  to  the  town  of 
Smartvllle  where  It  would  join  with  the  existing  Highway  20.  The  total 
relocated  length  would  be  approximately  8  miles  and  would  Include  two 
bridges  across  Dry  Creek  and  the  afterbay. 

(2)  Roadh  to  be  abandoned.  -  The  dam,  reservoir,  and  State  Highway  20 
relocation  would  require  approximately  17  miles  of  county  roads  to  be  aban¬ 
doned  by  Yuba  County.  These  are  listed  In  the  next  tabulation. 


Existing  Yuba 

County  Roads  To 

Be  Abandoned 

Road  Name 

Road  Uxmher 

Length  (Mlli 

Bald  Moimtaln  Road 

219 

0.3 

Peoria  Road 

9 

4.2 

Hammonton-Smartvllle  Road 

36 

2.3 

Tlmbuctoo  Road 

259 

1.9 

Scott-Forbes  Road 

222 

3.2 

Township  Road 

221 

2.1 

Smartvllle  Road 

19 

1.3 

Dlgglns  Road 

261 

0.1 

Blue  Gravel  Road 

1025 

1.5 
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(3)  Peoria  Road>  -  The  abandoned  road  network  would  be  replaced  by  a 


relocated  Peoria  Road  and  a  new  road  to  the  U.C,  Sierra  Foothill  Range  Field 
Station.  The  Peoria  Road  relocation  would  begin  at  the  intersection  of 
Marysville  and  Bald  Mountain  Roads  and  would  follow  the  latter  alignment 
for  about  1  mile.  It  would  then  branch  to  the  south  over  a  new  alignment 

for  2  miles  to  the  existing  Peoria  Road  at  the  intersection  of  land  Sections 

13,  14,  23,  and  24.  A  large  culvert  would  probably  suffice  for  a  crossing 

at  Dry  Creek  since  this  stream  would  be  cut  off  upstream  by  Marysville  Lake. 

(4)  U.C.  Sierra  Foothill  Range  Field  Station  road.  -  The  new  Field 
Station  road  would  begin  at  the  intersection  of  Dolan-Hardlng  and  Township 
Roads  and  follow  the  east  side  of  the  lake  for  about  7  miles  to  an  inter¬ 
section  with  the  existing  Scott-Forbes  Road.  A  new  bridge  would  be  required 
at  Dry  Creek  where  It  flows  Into  the  reservoir . 

(5)  Pleasant  Valley  Road.  -  Pleasant  Valley  Road  at  Bridgeport  in  Nevada 
County  would  need  to  be  relocated  because  an  arm  of  the  lake  would  extend 
into  the  canyon  of  the  South  Yuba  River.  A  major  part  of  the  relocation 
would  be  the  replacement  of  an  existing  bridge  which  crosses  the  river  at 
about  the  same  elevation  as  the  reservoir  gross  pool.  A  new  bridge  at  a 
higher  elevation  would  be  required.  About  0.2  mile  of  the  road  would  also 
need  to  be  relocated. 

(6)  Future  studies.  -  Appropriate  relocation  measures  will  be  determined 
In  design  studies. 
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b.  Irrigation  ditches.  -  Slcard  Flat,  Ellis,  and  Smith  Bar  Ditches 


would  be  acquired,  as  would  the  lands  seirved  by  them.  The  Farm  Ditch  on 
the  south  side  of  the  project  would  be  Inundated  by  the  reservoir  and  supply 
to  users  downstream  would  be  cut  off.  It  Is  proposed  to  be  relocated  parallel 
to  the  existing  Ousley  Ditch  starting  at  Smartvllle  for  approximately  3  miles 
and  then  routed  back  to  the  original  alignment  through  a  700-foot  gravity- 
flow  pipeline  downstream  from  the  main  dam.  The  Browns  Valley  Irrigation 
District  siphon  across  Dry  Creek  at  the  upper  limit  of  the  lake  may  require 
modification. 

c.  Electric  power  facilities.  -  The  lake  would  Inundate  two  powerplants 
on  the  Yuba  River  at  the  Narrows  below  Englebrlght  Dam,  a  few  miles  of  60  kV 
transmission  lines,  and  several  miles  of  12  kV  distribution  lines. 

Approximately  9  miles  of  60  kV  lines  would  need  to  be  removed  from  the 
Narrows-Smartvllle  line  and  the  Colgate-Smartvllle  line.  The  Colgate- 
Smartvllle  line  would  have  to  be  relocated  over  approximately  2  miles. 
Including  at  least  one  reservoir  crossing  1,500  feet  In  length.  Two  60  kV 
lines  from  Smartvllle  to  Marysville  and  Nicolaus  would  need  to  be  raised  to 
clear  an  arm  of  the  reservoir.  The  line  to  Marysville  would  also  need  to 
be  relocated  across  another  reservoir  arm  with  a  1,700-foot  span. 

In  various  parts  of  the  reservoir  and  afterbay  areas  approximately  16 
miles  of  12  kV  distribution  lines  would  need  to  be  removed.  About  7  miles 
of  12  kV  relocated  line  would  have  to  be  constructed  to  maintain  service 
In  the  area. 
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d.  Telephone  lines*  -  Two  overhead  lines  would  need  to  be  removed  and 
relocated.  These  lines  extend  from  the  Yuba  River  dam  at  Parks  Bar  to 
Smartvllle  and  from  Sicard  Flat  to  the  Field  Station.  Total  removal  would 
be  about  7  miles.  The  relocation  would  Include  about  5  miles  of  overhead 
lines  to  Smartvllle  and  about  0.7  mile  of  submarine  cable  across  the 
reservoir  to  the  Field  Station. 

Cemeteries.  -  An  estimated  100  gravesltes  exist  in  small  cemeteries 
at  Tlmbuctoo  and  Bridgeport  and  in  scattered  locations  downstream  of  the 
afterbay  and  within  the  afterbay  and  lake  areas.  Many  have  already  been 
identified,  but  others  may  be  found  before  the  project  is  completed.  All 
graves  and  markers  would  be  relocated  outside  of  the  reservoir  and  spillway 
areas . 

f.  Solid  waste  disposal  area.  -  A  24-acre  disposal  area  is  located 
within  a  mile  of  the  afterbay  spillway.  The  planned  relocation  Includes 
removal  of  all  waste  materials  to  another  disposal  site  at  Beale  Air  Force 
Base  (AFB) ;  however,  the  matter  will  be  studied  and  resolved  in  design  studies. 

g.  Historical  monuments.  -  Two  historical  monuments  in  the  area  would 
be  relocated  because  of  encroachment  by  the  reservoir.  They  are  the  Wells 
Fargo  Building  at  Tlmbuctoo  and  the  covered  bridge  at  Bridgeport  on  the 
South  Yuba  River.  These  relocations  are  discussed  in  paragraph  16. 
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16.  Cultural  resources  restoration  and  preservation.  - 


Within  the  project  boundaries  there  are  430  prehistoric  and  historic 
sites.  These  have  been  described  and  evaluated  in  light  of  eligibility  for 
possible  inclusion  In  the  National  Register  of  Historic  Places.  Mitigation 
and  protective  measures  are  under  consideration  relative  to  the  construction 
of  the  project  and  land  use  plans.  Of  the  total  sites »  245  are  below  and 
185  are  above  the  gross  pool  elevation.  Of  the  245  sites  below  gross  pool, 
132  are  historic  and  113  are  prehistoric.  Of  the  185  above  gross  pool, 

61  are  historic  and  124  are  prehistoric. 

a.  Prehistoric.  -  Prehistoric  sites  are  of  several  types,  including 
large  and  small  villages,  villages  with  bedrock  mortars  in  association, 
bedrock  mortars  with  and  without  slight  midden  development,  rock  shelters, 
and  lithic  scatters.  Some  village  deposits  have  surface  remains  of  the 
characteristic  semisubterranean  dwellings  still  evident.  All  these  represent 
settlements  and  remains  of  native  peoples  ancestral  to  the  Maldu  Indians. 

b.  Historic.  -  Historic  sites  derive  from  two  major  activities  - 
mining  and  ranching.  Connected  with  mining  are  remnants  of  hydraulic 
operations,  hard  rock  shafts,  rock  walls  of  single  and  associated  multiple 
structures,  water  conveyance  systems,  dams,  bridges,  mine  tailings,  power 
production  structures,  cemeteries,  and  townsltes.  Ranching  Is  represented 
by  rock  walls,  rock  walls  of  single  and  associated  multiple  structures, 
trash  dumps,  wooden  structures,  and  dams.  In  some  Instances,  townsltes  for 
example,  evidence  of  multiple  functions  exist. 
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All  sites  have  been  evaluated  in  terms  of  the  National  Register  criteria 
of  significance  by  consultants,  and  they  have  recommended  that  one  prehistoric 
and  one  historic  district,  in  addition  to  26  individual  sites,  be  nominated 
to  the  National  Register  of  Historic  Places.  A  concentration  of  133  historic 
sites  along  the  Yuba  River  exhibits  the  entire  range  of  gold  mining  techniques 
and  appurtenances  from  the  beginning  of  the  Gold  Rush  period  to  recent  gold 
extracting  efforts.  Along  Dry  Creek,  166  sites  constitute  the  prehistoric 
district.  Many  of  these  are  villages  and  bedrock  mortars. 

To  mitigate  against  the  loss  of  cultural  data,  a  number  of  proposals 
have  been  suggested.  For  those  sites  below  gross  pool,  it  is  suggested  first 
that  a  sample  excavation  program  be  initiated.  Testing  would  both  define 
the  cultural  value  of  the  sites  and  provide  the  basis  for  determining  what, 
if  any,  additional  investigation  may  be  warranted  in  each  case.  For 
historic  remains,  test  excavation  should  be  preceded  by  archival  research 
and  oral  interviews.  It  is  expected  that  sample  size  would  vary  according 
to  site  size,  findings,  and  other  factors.  For  those  cultural  resources 
which  can  be  protected,  particularly  for  those  above  gross  pool,  a  number 
of  preservation  measures  could  be  implemented.  These  include  restricted 
access,  placement  of  a  protective  overburden,  utilization  of  data  and 
artifacts  in  interpretive  displays,  and  relocation  of  some  structures. 

The  mitigation  program  for  archaeological  and  historical  resources 
would  be  developed  in  detail  in  Phase  IT  GDM  studies.  Based  on  studies  to 
date,  the  program  would  include  development  of  the  following  interpretive 
areas : 
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-  Museum  and  display  areas  In  the  visitor  center  for  samples  of 
materials  salvaged  and  explanation  of  prehistory  and  history  of  the  area* 

-  Development  of  a  prehistoric  area  in  the  Deer  Creek  area  consisting 
of  bedrock  mortars  and  a  village  site. 

-  Development  of  a  historical  mining  area  in  the  Deer  Creek  area 
consisting  of  a  hard  rock  tunnel,  old  roadbed,  mining  features  associated 
with  a  water  ditch,  the  O’Conner  homestead,  remnants  of  a  large  historic 
settlement  dating  from  the  1850' s,  and  other  historical  sites. 

-  Development  of  prehistoric  area  downstream  of  Dry  Creek  dam 
consisting  of  numerous  bedrock  mortar  sites  and  a  village  site. 

-  Development  of  a  historic  area  at  Sucker  Flat  consisting  of  the 
Sucker  Flat  townsite.  Blue  Point  Mine,  numerous  old  house  foundations,  the 
hard  rock  drain  tunnel  of  the  Blue  Point  Mine,  and  other  features  of  the 
mine.  This  area  could  demonstrate  gold  rush  settlements  and  a  variety  of 
mining  techniques. 

The  program  would  also  include  preservation  of  the  following 
structures: 

-  Preservation  of  the  old  Colgate  Powerhouse. 

-  Preservation  of  the  Little  Yuba  Powerhouse. 
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-  Preservation  (by  raising)  of  the  covered  bridge  at  Bridgeport  and 
preservation  of  the  nearby  barn. 

-  Restoration  of  the  Peoria  School  House  to  its  original  condition. 

-  Restoration  of  the  Rogers  House  on  Sucker  Flat. 

-  Relocation  and  reconstruction  of  the  partially  destroyed  Wells 
Fargo  Building  in  Tirabuctoo. 

Two  structures,  in  particular,  have  been  brought  to  public  attention  as 
having  considerable  historic  significance  -  the  Wells  Fargo  office  at 
Tlmbuctoo,  and  the  covered  bridge  at  Bridgeport.  The  Wells  Fargo  Building 
was  constructed  in  the  1850' s  and  is  one  of  the  earlier  structures  still 
standing.  It  is  said  to  have  been  built  of  locally  manufactured  brick. 
Vandals  have  destroyed  much  of  it;  only  one  side  wall  and  the  front  are 
relatively  complete.  Currently  it  is  listed  as  California  State  Landmark 
No.  320.  The  current  plan  for  preserving  the  Wells  Fargo  Building  is  the 
construction  of  a  replica,  using  as  much  of  the  original  materials  as 
feasible,  at  a  site  above  the  reservoir  gross  pool  and  within  the  project 
area.  Relocation  of  the  existing  building  would  be  prohibitively  expensive 
because  it  is  constructed  of  bricks  and  cobbles  held  together  with  a  friable 
lime  mortar. 

Crossing  the  South  Yuba  River  is  the  Bridgeport  covered  bridge,  a 
single-span  wooden  structure  of  combined  truss  and  arch  construction  built 
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in  1862  by  David  Wood,  It  is  recognized  as  a  National  Historic  Civil 
Engineering  Landmark  and  is  on  the  National  Register  of  Historic  Places. 

To  relocate  it  to  another  setting  would  result  in  automatic  deletion  from 
the  National  Register.  It  is  currently  proposed  that  the  bridge  be  raised 
approximately  15  feet  to  clear  the  reservoir  gross  pool.  The  structure  vjould 
then  have  to  be  reevaluated  and  renominated  for  inclusion  on  the  National 
Register.  Alternatives  to  raising  the  bridge  will  be  carefully  evaluated 
in  Phase  II  GDM  Design  studies. 

A  program  would  be  developed  for  preservation  and  mitigation  of  cultural 
resources  and  coordinated  with  the  National  Park  Service,  the  State  Historic 
Preservation  Officer,  and  the  Advisory  Council  on  Historic  Preservation,  and 
detailed  cost  estimates  for  an  overall  cultural  resources  management  program 
would  be  developed  in  Phase  II  GDM  studies.  As  an  example  of  costs  of  the 
program,  a  preliminary  estimate  for  a  5  percent  sample  of  sites  below  gross 
pool  would  be  about  $3.4  million.  Estimates  for  the  cultural  salvage,  res¬ 
toration,  and  preservation  program  in  this  report  total  about  one  percent  of 
project  costs  and  include  specific  costs  for  restoration  of  the  VJells  Fargo 
Building  and  preservation  of  Bridgeport  Bridge.  Costs  for  the  interpretive 
areas  and  preservation  of  the  other  structures  discussed  above  are  included 
in  the  lump  sum  for  archaeological  and  historical  investigation  and  recovery. 

1 7 .  Lake  clearing.  - 

The  slopes  of  the  lake  are  predominantly  steep  and  are  vegetated  with 
six  primary  cover  types:  chaparral,  grassland,  oak  woodland-grass,  oak 
woodland-chapparal ,  oak  woodland-yellow  pine,  and  riparian.  These  cover 


L-43 


types  are  charaterized  by  such  plant  species  as  valley  oak  (Quercus 
lobata) ,  interior  live  oak  (Quercus  Wislizenii) ,  coffeeberry  (Rhamnus 
callfomica) ,  wild  oats  (Avena  sp.)>  rye  grass  (Lolium  sp.)j  and  chamise 
(Adenostoraa  fascinulata) .  On  north  facing  slopes,  yellow  pine  (Pinus 
ponderosa),  pacific  madrone  (Arbutus  menzlesll)  and  big  leaf  maple  (Acer 
macrophyllum)  commonly  occur. 

a.  Vegetative  clearing.  -  Vegetation  in  the  lake  area  will  generally 

be  cleared  in  accordance  with  ER  415-2-1.  Clearing  will  consist  of  two  zones 
Zone  1,  ranging  In  elevation  from  the  canyon  bottom  up  to  elevation  496 
(10  feet  below  the  10-year  frequency  pool),  where  the  recreation  shoreline 
will  rarely  be  exposed,  will  only  be  cleared  of  downed  floatable  vegetation. 
Vegetation  will  be  topped  off  above  the  upper  limit  of  Zone  1.  Zone  2, 
from  elevation  496  up  to  an  elevation  somewhere  just  below  gross  pool  will 
be  cleared  of  all  vegetation  greater  than  2  Inches  in  diameter  and  6  feet 
high.  The  exact  upper  limit  will  be  determined  by  studies  to  determine  which 
trees  will  be  able  to  withstand  the  anticipated  inundation.  Zone  2  clearing 
will  not  be  accomplished  in  all  the  lake  area.  Some  areas,  selected  for 
Importance  as  fishery  habitat  and  not  in  conflict  with  other  uses  (such  as 
water  skiing)  will  be  left  uncleared  to  serve  as  fish  management  areas. 

b.  Structure  clearing.  -  Structure  clearing  will  generally  consist  of 
the  removal  of  all  floatable  materials  from  below  gross  pool  as  well  as  all 
concrete-type  structures  and  fences  in  Zone  2  for  hazard  reduction  to  the 
public.  Above  gross  pool,  safety  hazards  such  as  open  mine  shafts  and 
collapsing  buildings  will  be  removed.  All  septic  tanks  will  be  emptied 
and  filled  In  as  well  as  other  Identified  toxins  neutralized. 
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c.  Disposal  of  cleared  material,  -  Disposal  of  cleared  material  will 


provide  for  maximum  public  benefit.  Some  of  the  cleared  material  will  be 
used  for  the  construction  of  fish  and  wildlife  shelters.  Use  of  material 
for  firewood  and  other  marketable  wood  products  will  be  encouraged  to  reduce 
the  need  to  waste  or  bum  cleared  vegetation. 

d.  Coordination .  -  The  clearing  plan  will  be  coordinated  with  all 
Federal,  State,  and  local  agencies  and  private  groups  having  an  Interest 
In  this  aspect  of  the  project.  Input  from  these  parties  will  be  evaluated, 
and  all  considerations  will  be  developed  Into  a  final  clearing  plan.  The 
specific  details  for  the  lake  clearing  plan  will  be  covered  In  a  subsequent 
Feature  Design  Memorandum. 

18.  Administration  area  and  visitor  center.  - 

This  area  will  Include  an  administration  facility  and  visitor  center; 
a  corporation  yard  complex  consisting  of  shops,  office,  warehouse,  flammable 
storage,  storage  yards,  etc,;  and  operators’  residences.  The  visitor  center 
will  Include  display  areas  and  a  museum  to  Inform  the  public  about  the  project 
and  cultural  resources  of  the  area.  Additional  studies  of  these  facilities 
and  their  siting.  Including  alternatives,  will  be  Included  In  Phase  II  studies. 

19.  Overlook.  - 


A  downstream  overlook  will  be  constructed  In  the  early  stages  as  a 
construction  overlook  and  will  serve  later  as  an  overlook  of  the  afterbay. 
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Detailed  studies  as  to  the  location,  siting,  and  design  will  be  made  during 
Phase  II  studies. 

20.  Recreation  facilities.  - 

Planned  recreation  development  at  the  lake  will  be  minimal  to  protect 
public  health  and  safety.  Some  of  the  existing  facilities  at  Englebrlght 
Reservoir  will  continue  to  be  used,  Including  a  marina,  office  building,  two 
restrooms,  and  parking  lots  with  a  combined  capacity  of  58  cars  with  trailers 
or  116  cars.  Two  existing  boat-launching  ramps  and  a  48-car  parking  lot 
will  be  submerged  by  the  Marysville  Lake  gross  pool  and  will  be  replaced. 

The  replacement  boat-launching  ramps  will  also  be  longer  than  the  originals 
so  that  they  will  remain  functional  down  to  the  10-year  low  pool  elevation  of 
the  reservoir. 

New  recreational  facilities  at  the  lake  will  Include  road-end  develop¬ 
ment  at  13  roads  cut  off  by  the  new  lake.  Each  road-end  development  will 
Include  a  barrier,  turnaround  area,  25-car  parking  lot,  water  well  with  hand 
pump,  and  2  portable  chemical  restrooms.  Fifteen  boat-ln  campsites  and 
twenty  boat-ln  picnic  sites  at  Englebrlght  Lake  would  be  relocated. 

Along  the  lower  Yuba  River  four  public  access  sites  will  be  developed 
Initially  and  two  will  be  developed  In  the  future  as  need  arises.  Each 
access  area,  except  Daguerre  Point,  consist  of  about  15  acres  for  day-use 
activities  and  would  have  a  25-car  gravel  parking  lot,  provision  for  car-top 
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or  small  trailer  boat  launching,  and  portable  chemical  restrooms.  Daguerre 
Point  consists  of  about  30  acres  and  would  have  a  50-car  parking  lot,  eight 
picnic  sites,  drinking  water,  an  Interpretive  shelter  and  six  portable 
chemical  toilets. 

21.  Fish  and  wildlife  facilities.  - 

a.  Fish  hatchery  and  spawning  channels.  -  The  hatchery  will  occupy 
approximately  29  acres  and  will  Include  a  residence  on  the  left  bank  of  the 
Tuba  River,  downstream  of  the  afterbay  dam.  A  fish  ladder  will  connect  the 
river  with  a  fish  gathering  tank  In  the  hatchery.  The  hatchery  will  provide 
facilities  for  producing  an  adult  chlnook  salmon  return  of  50,000  fish  (a 
release  of  28,000,000  juveniles  at  90/lb)  and  an  adult  steelhead  return  of 
10,000  fish  (a  release  of  500,000  juveniles  at  7/lb).  The  design  will  Include 
features  to  allow  for  expansion  to  produce  an  additional  6,000  adult  salmon 
and  2,500  adult  steelhead  In  the  event  that  mitigation  measures  are  not  fully 
effective.  In  addition  to  the  hatchery,  the  fishery  program  Includes 
Implementation  of  gravel  management  measures  and  construction  of  approximately 
2  miles  of  artificial  spawning  channels  downstream  of  the  hatchery.  The 
channels  will  occupy  approximately  165  acres  of  land  and  will  provide  spawning 
for  approximately  20,000  adult  chlnook  salmon. 

A  60-car  parking  area  will  be  developed  to  accommodate  the  Initial 
100,000  recreation  days  of  visitation.  Sixty  additional  parking  spaces 
would  be  developed  to  accommodate  the  future  anticipated  use,  about  200,000 
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by  2090.  Facilities  also  will  be  provided  to  explain  and  interpret  the  fish 
production  facilities  to  the  visiting  public. 

b.  Wildlife  facilities.  -  The  wildlife  mitigation  plan  includes  planting 
important  wildlife  vegetation,  managing  key  wildlife  species,  and  providing 
additional  water  sources  at  the  Spenceville  Wildlife  and  Recreation  Area. 

Also,  steep  gravel  banks  adjacent  to  ponds  downstream  of  the  afterbay  dam 
will  be  flattened  to  encourage  growth  of  riparian  and  upland  vegetation. 
Nesting  sites  for  raptors  would  be  provided  to  supplement  existing  nesting 
sites  in  the  lower  Yuba  River  and  lower  Dry  Creek  area. 

22 .  Hydrologic  and  communication  facilities.  - 

a.  General.  -  To  assure  continuous  control  and  proper  operation  of  the 
project,  the  hydrologic  and  communication  facilities  listed  in  the  following 
paragraphs  will  be  provided. 

Pool  gages.  - 

(1)  Marysville  Lake  (Yuba  River  dam) .  -  A  recording  pool  gage  capable 
of  operating  over  the  range  from  elevation  455  to  elevation  565  with  an 
accuracy  of  .01  foot  will  be  required.  This  will  require  a  42-inch  diameter 
floatwell  with  inlets  at  about  35-foot  intervals.  A  bubble  gage  may  be 
substituted.  Outside  staff  gages  over  the  same  range  will  also  be  required. 
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(2)  Marysville  Lake  (Dry  Creek  dam) .  -  Same  facilities  as  above. 


providing  for  the  operating  range  of  the  reservoir. 

(3)  After bay.  -  Same  facilities  as  above,  providing  for  the  operating 
range  of  the  afterbay. 

c.  Outflow  stream  gaging  station.  -  Provisions  will  be  made  to 
continuously  measure  total  flow  from  Marysville  Lake,  including  a  gage  on 
the  Yuba  River  below  the  afterbay  dam  and  a  gage  on  Dry  Creek  below  Dry 
Creek  dam.  A  standard  gage  house  and  metering  cableway  will  be  provided 

at  each  site.  (Two  gages  may  be  required  on  the  Yuba  River,  one  to  measure 
low  flow  and  one  to  measure  high  flow. ) 

d.  Outflow  station,  Cordua  Canal.  -  A  stream  gaging  station  will  be 
provided  on  Cordua  Canal  just  upstream  from  an  existing  culvert  which  is 
located  1/2  nlle  below  the  Daguerre  Point.  A  standard  gage  house  and  a 
metering  cableway  will  be  provided. 

e.  Fish  hatchery  inflow  gage.  -  A  flow  meter  or  measuring  flume  will 
be  provided. 

f.  Water  temperature  gages  will  be  provided  at  the  following  points: 

(1)  Marysville  Lake  at  20  vertical  intervals  near  the  face  of  each 

dam. 

(2)  In  the  river  outlets  and  penstocks. 
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(3)  In  fish  hatchery  Inflow  channel  (or  pipe)* 


(4)  In  Yuba  River  below  Daguerre  Point* 

g.  Weather  station,  including  a  Class  A  land  pan  installation  will  be 
located  near  the  project  office* 

h.  Continuous  communication  (hourly  or  other  frequent  interval  recording 
may  be  used  in  place  of  contlnous  recording  in  some  instances)  will  be 
provided  from  the  following  hydrologic  facilities  to  the  powerhouse  control 
room* 


(1)  Marysville  Lake  pool  gage  (Yuba  River  dam  and  Dry  Creek  dam). 


(2)  Afterbay  pool  gage. 


(3)  Fish  hatchery  gaging  station* 


(4)  Yuba  River  gage  near  Marysville. 


(5)  River  outlet  and  penstock  water  temperature  gages* 


(6)  Yuba  River  water  temperature  gage  below  Daguerre  Point. 


(7)  Fish  hatchery  Inflow  water  temperature  gage* 


1.  Daily  or  more  frequent  communications  to  the  powerhouse  control 
room  will  be  required  from  Marysville  Lake  temperature  gages. 
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23*  Real  estate  requirements «  - 


All  lands  required  for  dams,  lakes,  recreation,  cemetery,  and  road 
relocations;  fish  and  wildlife  measures;  borrow  areas;  and  other  purposes 
will  be  acquired  by  the  Federal  Government.  Land  required  for  optimum 
recreation  development  would  be  purchased  at  the  same  time  as  other  project 
lands.  The  total  estimated  acreage  tentatively  blocked  out  for  acquisition 
Is  24,124  acres  within  the  project  site  and  an  additional  3,000  acres  for 
wildlife  mitigation  In  the  Hackett  Creek  area  (as  discussed  In  Appendix  D) . 

The  specific  acreages  required  for  various  purposes  are  listed  In  the  detailed 
cost  estimate  In  Appendix  M.  Fee  acquisition  Is  proposed  for  all  project 
lands.  No  flowage  easements  will  be  required.  The  real  estate  acquisition 
boundary  shown  on  Plates  I  and  II  Is  a  tentative  line  based  on  sound  real 
estate  practice.  The  estimates  were  made  on  a  gross  basis  without  benefit 
of  a  detailed  Inspection  of  each  property.  Most  of  the  lands  are  zoned  for 
agricultural  purposes. 

a.  Guide  taking-line.  -  The  guide  taking-line  for  the  project  Is  In 
accordance  with  ER  405-2-150.  A  minimum  of  300  feet  horizontal  distance 
above  gross  pool  Is  provided.  This  guide  taking-line  formed  the  basis  for 
determining  real  estate  requirements  for  the  dams  and  reservoir  exclusive 
of  special  additional  lands  considered  necessary  for  fish  and  wildlife 
management,  recreation,  and  road  relocation  purposes. 

b.  Surveying  and  marking  project  boundaries.  -  Provision  has  been 
made  In  the  cost  estimate  for  survey  and  monumentatlon  of  all  project 
boundaries. 
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c.  Fencing  for  the  project,  -  It  is  contemplated  that,  where  needed, 


project  lands  In  reservoir  area  will  be  fenced  at  Government  expense  as 
part  of  the  construction  of  the  project, 

d.  Englebrlght  Dam  and  powerhouses.  -  Englebrlght  Dam  is  an  existing 
Corps  of  Engineers  debris  dam,  and  there  are  two  powerplants  associated 
with  it:  the  Pacific  Gas  and  Electric  Company  (PG&E)  Narrows  I  Powerplant 
and  the  Yuba  County  Water  Agency  Narrows  II  Powerplant,  Englebrlght  Dam 
and  the  powerplants  would  be  inundated  by  the  Marysville  Lake.  Fair  market 
value  would  be  determined  for  the  powerplants  and  paid  the  respective 
owners;  this  is  reflected  in  the  cost  estimate.  Englebrlght  Dam  would  be 
totally  removed  to  below  minimum  pool  elevation  455  and  partially  breached 
below  that  elevation.  Since  the  powerplants  would  be  well  below  minimum 
pool,  they  would  not  be  removed;  however,  the  present  owners  would  be 
permitted  to  remove  equipment,  structural  steel,  and  other  salvageable 
items. 


e.  New  Colgate  Powerplant.  -  New  Colgate  Powerplant  is  an  existing 
two  unit  multiple-jet,  vertical-shaft  pelton  wheel  powerplant  on  the  Yuba 
River  immediately  upstream  from  the  selected  plan  reservoir.  It  is  owned 
by  Yuba  County  Water  Agency.  The  centerline  of  the  pelton  wheels  is  at 
elevation  565,  and  the  plant  currently  experiences  difficulties  operating 
with  water  surface  elevations  above  560.5.  The  plant  was  designed  for  a 
maximum  water  surface  elevation  of  583. 
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Back  water  studies  made  for  the  project  indicate  that  the  selected 
plan  would  raise  the  water  surface  elevation  at  the  plant  above  elevation 
560.5  with  flows  above  8,000  cfs  when  the  reservoir  Is  at  gross  pool 
elevation.  Without  the  project  this  elevation  Is  exceeded  when  flows  exceed 
18,000  cfs.  Water  surface  elevations  at  the  plant  would  not  be  affected 
by  standard  project  floodflows  since  preliminary  operation  studies  Indicate 
that  peak  flows  coincide  with  low  reservoir  elevations,  and  water  surface 
elevation  at  this  powerplant  during  the  SPF  would  be  the  same  as  natural 
(preproject)  conditions. 

To  prevent  the  Marysville  Lake  project  from  Interfering  with  the 
operation  of  New  Colgate  Powerplant,  a  tall  water  depression  system  would 
be  provided.  This  system  would  supply  compressed  air  to  the  wheel 
chambers,  keeping  the  water  surface  In  those  chambers  well  below  the 
wheels  so  they  may  freely  turn  with  discharge  water  dropping  away  from 
the  buckets.  The  units  were  originally  designed  for  Installation  of  a 
tall  water  depression  system,  but  financial  limitations  of  Yuba  County 
Water  Agency  precluded  Its  Installation.  The  Installation  of  such  a  unit 
would  make  plant  operation  more  flexible  and  dependable,  allowing  It  to 
remain  In  service  with  flows  and  water  surface  elevations  that  currently 
force  shut  down.  This  would  more  than  compensate  the  owners  for  the 
slight  loss  In  power  head  from  back  pressure  when  the  Marysville  Lake 
project  raises  water  surface  as  well  as  for  the  cost  of  maintenance  and 
operation  of  the  system. 
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2A,  Sources  of  construction  materials.  - 


All  embankment  and  concrete  materials  are  available  at  or  near  the 
site.  Impervious  fill  will  be  borrowed  from  the  reservoir  area,  and 
gravel  fill  will  be  excavated  from  Yuba  River  dredge  tailings.  Dredge 
tailings  upstream  of  the  afterbay  dam  will  be  processed  for  concrete 
aggregate.  The  larger  sizes  of  concrete  aggregate  and  some  sand  will  be 
obtained  from  other  sources.  Required  rock  excavation  in  the  connecting 
channel  and  from  structure  foundations  will  produce  riprap.  Rock 
excavated  from  the  connecting  channel  may  also  be  used  for  concrete 
aggregate.  The  following  paragraphs  briefly  describe  the  local  construction 
materials . 

a.  Embankment  materials.  -  Two  auger  borings  upstream  of  the  Dry 
Creek  dam  and  11  auger  borings  in  the  vicinity  of  the  connecting  channel 
show  that  residual  soils  mantle  the  valleys  and  gentle  ridges.  These 
soils  consist  of  sandy  clay  and  clayey  sand  with  medium  to  high  plasticity 
and  range  from  a  trace  to  AO  feet  thick  and  average  9  feet  thick. 

Cased  holes  advanced  through  dredge  tailings  piles  penetrated  gravels 
which  range  from  15  to  76  feet  and  average  A3  feet  thick.  The  dredge 
piles  consist  of  clean,  rounded  gravel,  cobbles,  and  some  small  boulders 
up  to  15  inches  in  diameter.  The  plus  3-inch  fraction  ranges  from  5  to 
AO  percent  and  averages  17  percent,  and  the  sand  fraction  ranges  from  3 
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to  28  percent  and  averages  12  percent.  These  gravels  are  typically  well 
graded  and  can  be  compacted  to  very  high  densities.  To  meet  drain  fill 
requirements  9  dredge  tailings  will  be  processed  to  remove  the  sand  and 
cobble  fraction.  Cobbles  processed  out  of  the  tailing  will  be  used  to 
protect  the  downstream  slope  of  the  afterbay  dam,  and  the  sand  will  be 
used  to  meet  part  of  the  requirement  for  transition  fill.  Selectively 
borrowed  gravelly  sand  from  the  Yuba  River  flood  plain  will  be  used  for 
the  bulk  of  the  transition  fill. 

Foundation  borings  and  seismic  refraction  surveys  show  that  local 
bedrock  consists  of  hard  metavolcanic  rock.  Therefore,  rock  from  required 
excavations  will  be  processed  to  meet  riprap  and  rockflll  requirements. 
Further,  the  connecting  channel  will  be  widened  as  necessary  to  meet  rock 
shell  requirements  for  the  top  23  feet  of  the  Dry  Creek  dam  and  Yuba 
River  dam  embankments. 

b.  Concrete  materials.  - 

(1)  Several  cement  companies  operate  within  200  miles  of  the  damsite, 
all  with  good  product  histories,  and  are  capable  of  supplying  the  various 
types  of  cement  that  may  be  required. 

(2)  The  use  of  a  pozzolan  In  concrete  for  this  project  is  worthwhile 
not  only  because  substantial  savings  in  cement  can  be  achieved,  but  also 
because  this  material  Imparts  several  desirable  effects  to  concrete,  among 
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them  decreased  permeability  and  better  durability.  At  least  two  commercial 
sources  of  good  quality  natural  pozzolans  and  one  or  more  sources  of  fly 
ash  are  within  an  economical  distance  from  the  project  site.  Several 
undeveloped  deposits  of  potential  pozzolanic  material  are  located  in 
northern  California  and  Nevada.  Preliminary  investigations  Indicate  that 
material  from  one  of  these  deposits,  located  approximately  30  miles  from 
the  project  site,  could  be  used  as  pozzolan  with  suitable  processing. 

(3)  An  adequate  supply  of  water  for  mixing,  curing,  cleaning,  and 
other  concrete-related  activities  is  available  from  the  Yuba  River. 

(4)  Preliminary  investigations  of  several  sources  of  concrete 
aggregate  and  a  thorough  exploration  of  one  of  these  deposits  have  been 
completed.  Although  several  of  these  deposits  have  not  been  completely 
explored,  no  Insurmountable  difficulties  are  expected  in  obtaining  good 
quality  concrete  aggregate  for  the  project.  The  current  status  of  these 
investigations  is  outlined  below: 

(a)  Dredge  tailings  on  both  sides  of  the  Yuba  River,  upstream  and 
downstream  of  the  project  site,  were  considered  for  use  as  concrete 
aggregate  during  preliminary  reconnaissance.  Tailings  downstream  from 
Hammonton,  California,  were  not  considered  in  later  investigations  due  to 
the  relatively  long  haul  distance  to  the  construction  site  and  because 
these  materials  did  not  appear  to  be  of  consistently  good  quality. 
Preliminary  investigations  centered  on  dredge  tailings  upstream  from 
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Hammonton.  Only  surface  deposits  have  been  considered  In  these  studies. 
Brief  descriptions  of  the  deposits  undergoing  Investigation  follow: 

-  The  Long  Bar  dredge  tailings  just  upstream  from  the  afterbay 
site  can  provide  most  of  the  No.  4  to  1-1/2"  size  concrete  aggregate 
required  for  construction,  but  only  a  portion  of  the  sand  and  1-1/2"  to 
4"  size  material  also  required;  4"  to  6"  aggregate  Is  not  available  In 
this  source.  SPD  laboratory  tests  Indicate  this  aggregate  Is  suitable 
for  use  In  concrete. 

-  Dredge  tailings  on  the  south  side  of  the  Yuba  River,  between 
Hammonton  and  Long  Bar,  could  supply  additional  No.  4  to  1-1/2"  size 
aggregate,  as  well  as  potentially  sizeable  quantities  of  sand.  Explora¬ 
tions  are  planned  for  this  location. 

-  Dredge  tailings  upstream  from  the  damslte,  notably  the  Tlmbuctoo 
Bend  tailings,  are  presently  unexplored,  but  could  supply  some  of  the 

+  1-1/2"  necessary  for  the  project  that  Is  lacking  In  the  tailings 
downstream.  Some  sand  and  No.  4  to  1-1/2"  size  aggregate  Is  also  available. 

(b)  Natural  sand  of  apparently  good  quality  may  be  available  from 
various  locations  near  the  Yiiba  River  at  Marysville,  California,  a 
distance  of  about  14  miles  from  the  project. 

(c)  All  existing  quarry  sites  are  unsuitable  for  making  concrete 
aggregate  or  are  too  small.  Parks  Bar  quarry  cannot  be  developed  due  to 
Its  location  on  the  dam  axis . 
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(d)  Reconnaissance  Indicates  a  quarry  might  be  opened  upstream  of 
the  site  to  produce  aggregate^  but  no  investigations  have  been  made  at 
this  time . 

(e)  Geological  investigation  indicates  that  the  aggregate  may  be 
obtained  from  the  connecting  channel  excavation;  however,  explorations 
for  concrete  aggregate  have  not  been  conducted  in  this  location. 

25.  Instrumentations .  - 

The  embankments  will  be  instrumented  in  accordance  with  EM  1110-2-1908, 
part  1  and  2  ’’Instrumentation  of  Earth  and  Rockflll  Dams,”  and  the  concrete 
gravity  section  will  be  instrumented  in  accordance  with  EM  1110-2-4300, 
’’Instrumentation  for  Measurement  of  Structural  Behavior  of  Concrete  Gravity 
Structures.”  Further,  the  design  will  include  selected  instruments 
recommended  in  ETL  1110-2-118,  ’’Instrumentation  of  Joints  and  Cracks  in 
Concrete  Structures”  and  ETL  1110-2-130,  ’’Seismic  Instrumentation  of 
Concrete  Dams  and  Intake  Gate  Towers.”  The  following  paragraphs  briefly 
describe  the  types  of  instruments  that  will  be  installed. 

a.  Embankments .  -  Instrumentation  common  to  each  of  the  three 
embankments  include  piezometers,  surface  monuments,  and  accelerometers. 
Piezometers  will  be  installed  in  the  central  cores  of  the  embankments  to 
monitor  pore  water  pressure  and  in  transition  and  drain  zones,  as  necessary, 
to  monitor  the  head  in  the  interior  drains.  Surface  monuments  will  be 
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Installed  on  the  embankments  to  measure  post construction  movements. 
Accelerometers  will  be  located  on  embankment  crests,  slopes,  abutments 
and  in  the  *'free-field**  downstream  of  the  embankments  to  evaluate 
embankment  response  In  the  event  of  seismic  activity.  To  measure  interior 
settlement  and  deflection  during  and  after  construction,  inclinometers 
with  telescoping  casing  will  be  installed  in  the  Dry  Creek  and  Yuba  River 
dam  embankments.  Due  to  the  height  of  the  Dry  Creek  embankment,  telescoping 
casing  will  also  be  installed  horizontally  at  selected  locations  to 
monitor  horizontal  strains. 

Structural.  -  Instruments  include  stress  meters,  strain  meters, 
joint  meters,  hydrodynamic  pressure  meters,  pore  pressure  meters,  accelero¬ 
meters,  deflection  plumb  lines  and  surface  monuments.  At  least  three 
monoliths  in  the  concrete  gravity  section  of  the  Yuba  River  dam  would  be 
fully  Instrumented,  i.e.,  an  overflow  monolith;  a  full  section,  nonwrapped 
nonoverflow  monolith;  and  a  nonoverflow  monolith  wrapped  with  the  embankment 
section.  Other  monoliths  would  be  fully  instrumented  if  significant 
variations  in  fotindation  conditions  are  encountered. 

Three  accelerometers  would  be  placed  in  each  instrumented  monolith: 
one  near  the  crest,  one  at  mid-height,  and  one  in  the  grout  gallery  near 
the  base.  Other  accelerometers  would  be  placed  in  the  main  powerhouse,  in 
the  Dry  Creek  dam  outlet  works,  and  in  the  afterbay  dam  spillway.  Additional 
accelerometers  would  be  located  in  the  "free  field"  areas  downstream  of 
the  dams;  where  possible  these  would  be  combined  with  embankment  instruments. 
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Pore  pressure  meters  would  be  used  to  determine  uplift  water  pressure 
beneath  structures  as  well  as  external  water  pressure  on  the  Dry  Creek  dam 
outlet  works  conduit.  Hydrodynamic  pressure  meters  and  stress  meters  would 
be  used  to  determine  loads  on  structures.  Stress  meters  and  stralnmeters 
would  be  used  to  monitor  structural  behavior  and  distribution  of  load 
between  elements.  Deflection  plumb  lines  would  be  used  to  determine  tilt 
of  concrete  monoliths  with  various  reservoir  levels.  Joint  meters  and 
surface  movements  would  be  used  to  determine  relative  movement  of  structural 
elements  as  well  as  post construction  movements  and  settlements.  Where 
possible,  Instrximents  would  be  combined  with  accelerometers  to  monitor 
loadings  and  structural  behavior  In  the  event  of  seismic  activity. 

26 .  Care  and  diversion  of  water.  - 

To  adequately  provide  for  the  care  and  diversion  of  water,  staged 
construction  Is  planned  at  the  three  damsltes.  The  work  will  be  completed 
In  the  following  sequence. 

a.  Yuba  River  dam  Ist  Stage 

1.  Excavate  the  lower  right  abutment  down  to  sound  rock  and  prepare 
foundation  of  overflow  portion  of  dam. 

(Work  Isolated  from  river  channel) 

2.  Excavate,  dewater,  and  prepare  foundation  of  stilling  basin 
and  protect  the  river  side  of  the  excavation  with  a 
temporary  levee. 

3.  Construct  stilling  basin  and  base  of  concrete  overflow 
monoliths. 

4.  Excavate  approach  and  discharge  channels. 
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2nd  Stage 


1.  To  protect  work  area,  construct  cofferdams  with  slurry  trench 
cutoffs  to  bedrock  and  divert  river. 

2.  Dewater  and  excavate  streambed  foundation  for  concrete  gravity 
dam. 

3.  Prepare  foundation  and  construct  lower  portion  of  concrete 
gravity  dam. 

3rd  Stage 

1.  Install  low  level  conduits  in  overflow  monoliths  to  accommodate 
normal  rlverflows. 

2.  Continue  concrete  placement  with  concrete  overflow  section 
kept  low  to  accommodate  possible  overtopping. 

3.  Excavate  and  prepare  abutment  foundations  and  place  embankments 
concurrently  with  concrete. 

4.  Complete  concrete  overflow  section  and  Install  spillway  gates. 

b.  Dry  Creek  dam  1st  Stage 

1.  Construct  outlet  works  conduit  at  the  lower  left  abutment. 

(Work  Isolated  from  streambed) 

2.  Excavate  and  prepare  embankment  foundation  and  begin 
excavation  of  the  connecting  channel. 

2nd  Stage 

1.  Place  embankment  fill  on  abutments. 

2.  Divert  creek  flows  through  channel  formed  by  abutment  fills. 

3.  Continue  excavation  of  connecting  channel. 

3rd  Stage 

1.  Complete  connecting  channel  excavation  to  elevation  400 
In  order  to  provide  a  temporary  spillway  from  Dry  Creek 
to  the  Yuba  River. 

2.  To  insure  against  overtopping,  place  embankment  In  closure 
portion  of  dam  to  elevation  420  In  one  construction  year. 


4th  Stage 

Complete  embankment  prior  to  or  coincident  with  gate  Installation 
at  Tuba  River  dam. 
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1st  Stage 


c.  After bay  dam 

1.  Excavate  through  the  right  abutment  and  prepare  foundation 
of  overflow  portion  of  dam.  (Work  isolated  from  river 
channel) 

2.  Construct  stilling  basin,  base  of  overflow  monoliths,  and 
powerhouse. 

3.  Construct  approach  and  discharge  channels. 

2nd  Stage 

1.  To  protect  embankment  foundation  area,  construct  cofferdams 
with  slurry  cutoffs  to  bedrock  and  divert  riverflows. 

2.  Dewater  and  excavate  half  of  streambed  foundation, 

3.  Prepare  foundation  and  place  embankment  to  cofferdam  levee. 

3rd  Stage 

1.  Dewater  and  excavate  remaining  half  of  streambed  foundation. 

2.  Prepare  foundation  and  place  embankment  to  cofferdam  level. 

4th  Stage 

1.  Complete  abutment  excavation  and  preparation. 

2.  Remove  cofferdams. 

3*  Complete  embankment  and  spillway. 

4.  Install  spillway  gates  before  or  coincident  with  gate 
installation  at  Yuba  River  dam. 


27,  Beautification.  - 

A  comprehensive  architectural  treatment  report  will  be  prepared  by  an 
architect-engineer  who  will  be  chosen  on  the  basis  of  recognized  expertise 
in  this  field.  The  report  will  be  initiated  after  approval  of  the  Phase  I 
General  Design  Memorandum.  It  will  emphasize  compatibility  with  the 
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natural  surroundings i  identification  with  the  cultural  environment 
(possibly  by  adoption  of  a  central  theme),  cohesion  of  the  project  by 
incorporating  recognizable  features  throughout,  and  general  coordination 
of  the  various  features  so  that  this  very  large  project  will  be  efficient 
in  its  overall  operation  rather  than  being  several  separate  incompatible 
facilities.  In  addition  to  consideration  of  the  architect-engineer 
recommendations,  the  beautification  guidelines  presented  in  EM  1110-2-38 
will  be  followed.  Landscaping,  primarily  with  native  species,  would  be  used 
where  appropriate. 

28.  Operation  and  maintenance.  - 

The  Marysville  Lake  project  will  be  operated  and  maintained  by  the 
Corps  of  Engineers,  and  will  be  under  the  jurisdiction  of  the  District 
Engineer,  Sacramento,  California,  except  that  the  fish  hatchery,  spawning 
gravels,  and  general  recreation  areas  along  the  lower  Yuba  River  corridor 
will  be  administered  by  the  U.S.  Fish  and  Wildlife  Service. 

a.  Operation.  -  The  Reservoir  Control  Section  of  the  Sacramento 
District  will  be  responsible  for  furnishing  reservoir  regulating 
instructions  to  Construction-Operations  Division  personnel  at  the  darasite 
for  flood  control  releases  and  releases  to  meet  existing  requirements  and 
fishery  flows.  Releases  for  power  and  new  irrigation  water  supply  will 
be  coordinated  with  the  U.S.  Bureau  of  Reclamation. 

b.  Fish  and  wildlife  enhancement  facilities.  -  Personnel  of  the 
Fish  and  Wildlife  Service  will  be  responsible  for  operation  of  the  fish 
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facilities  in  accordance  with  general  functional  goals  set  to  provide  enhance¬ 
ment  of  fish  and  wildlife  resources  as  affected  by  this  project. 

c.  Lake  recreation  and  fish  and  wildlife  mitigation  facilities.  - 
Initial  minimum  facilities  provided  at  the  lake  for  public  health  and  safety, 
the  relocated  existing  Englebright  facilities,  and  fish  and  wildlife  facilities 
at  the  lake  and  at  lands  specifically  acquired  for  fish  and  wildlife  will  be 
operated  and  maintained  by  the  Corps  of  Engineers.  Developments  at  the 
Spenceville  Wildlife  and  Recreation  Area  will  be  operated  and  maintained  by 
the  California  Department  of  Fish  and  Game. 

d.  Yuba  River  corridor  recreation  facilities.  -  These  facilities  will 
be  administered  by  the  U.S.  Fish  and  Wildlife  Service  and  will  be  operated 
and  maintained  by  Yuba  County. 

29.  Schedule  for  design  and  construction.  - 

a.  Design.  -  Design  memorandums  presently  scheduled  are  listed  on  the 
flyleaf  of  this  design  memorandum.  Preparation  and  submission  of  those 
memorandums  will  proceed  as  closely  to  the  schedule  as  possible.  The  project 
has  been  planned  so  that  the  feature  design  memorandums  and  detailed  contract 
plans  and  specifications  can  be  prepared  in  sections  appropriate  to  important 
features  of  work.  Contract  plans  will  be  initiated  following  SPD  approval 
on  feature  design  memorandum. 
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b.  Construction.  -  With  adequate  funding,  it  Is  estimated  that  construc¬ 


tion  of  the  major  features  of  the  Marysville  Lake  project  can  be  completed 
within  a  9-year  construction  period.  Construction  of  the  project  will  be 
accomplished  by  contracts,  except  for  the  Installation  of  certain  hydrologic 
facilities  which,  due  to  the  high  technical  skills  required,  would  be 
performed  by  Government-hired  labor.  The  relocation  of  some  of  the  project 
utilities  would  be  accomplished  by  the  using  agencies  and  reimbursed  by 
the  Government.  The  estimated  time  required  for  completion  of  each  major 
component  of  the  project  Is  tabulated  below: 

Project  Estimated  time 

component  required  for  completion 


Real  estate  acquisition 

8 

years 

Relocations 

3 

years 

Construction  facilities 

1 

year 

Reservoir  clearing 

2 

years 

Yuba  River  dam 

7 

years 

Dry  Creek  dam  and  dikes 

5 

years 

Afterbay  dam 

5 

years 

Yuba  River  dam  powerplant  (Initial  Installation) 

A 

years 

Yuba  River  dam  powerplant  (future  addition) 

3 

years 

Afterbay  powerplant 

2 

years 

Access  roads 

2 

years 

Fish  and  wildlife  facilities 

3 

years 

Recreation  facilities  (Initial) 

1 

year 

Administration  and  other  buildings 

5 

years 

Permanent  operating  equipment 

A 

years 
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In  order  to  complete  the  project  on  schedule  and  to  put  power  on  the 
line  within  a  10-year  time  frame,  many  of  the  activities  listed  above  will 
be  accomplished  concurrently.  The  proposed  construction  schedule  by  fiscal 
years  and  the  fund  requirements  for  fiscal  years,  along  with  proposed  diver¬ 
sion  facilities  and  other  details  on  the  proposed  construction  sequence  will 
be  presented  in  the  Phase  II  GDM.  The  planned  increase  in  main  powerplant 
capacity  would  be  made  when  system  power  needs  warrant  installation  of  the 
additional  units,  estimated  to  be  in  the  year  2000. 
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APPENDIX  M  -  DETAILED  COST  ESTIMATES 


1*  Basis  of  estimate  of  first  cost*  - 

The  detailed  estimate  of  first  cost  is  given  in  Tables  IV,  VIII,  and  XII 
and  is  based  on  1  October  1976  price  levels.  The  cost  for  lands  and  damages 
was  furnished  by  the  District's  Real  Estate  Division.  The  costs  for  the 
construction  items  were  derived  in  the  following  manner: 

-  Unit  prices  used  for  the  dams  and  related  cost  account  features  were 
developed  by  the  District  Estimating  Section;  whenever  possible  these  costs 
were  checked  against  historical  cost  data  received  on  previous  jobs  that 
were  similar  in  size  and  scope. 

-  The  costs  used  for  the  major  mechanical  and  electrical  items  are 
based  on  quotations  received  from  reliable  manufacturing  companies  for  the 
specialty  items.  Installation  costs  for  these  items  were  determined  in  terms 
of  cost  per  pound,  as  experienced  on  previous  jobs  performed  in  the  Sacramento 
District.  Average  unit  prices  received  on  previous  jobs  performed  by 
Sacramento  District,  other  Corps  Districts, and  other  Federal  and  State  agencies 
were  used  for  the  remaining  mechanical  and  electrical  items . 

-  In  general  the  lump  sum  and  unit  prices  used  for  the  powerhouse, 
mechanical,  and  electrical  items  in  the  powerhouse  cost  account  feature  were 
based  on  the  NPD  hydroelectric  powerhouse  cost  analysis  program. 
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The  cost  for  the  switchyard  was  based  on  data  received  from  the 
Bonneville  Power  Administration;  adjustments  were  made  to  their  cost 
data  to  fit  job  conditions, 

-  The  unit  prices  and  lump  sum  costs  used  for  the  fish  and  wildlife 
facilities  were  baaed  in  part  on  the  cost  of  the  Dworshak  and  Nimbus  Fish 
Hatcheries,  adjusted  to  fit  site  conditions  and  functional  requirements 
for  the  Marysville  Lake  project. 

-  Unit  prices  used  for  the  remaining  construction  items,  relocations, 
clearing,  recreation  facilities,  etc.  are  based  primarily  on  adjustment 

of  average  bid  prices  received  for  similar  performed  work  by  the  Sacramento 
District,  other  Corps  Districts, and  the  U.S.  Bureau  of  Reclamation.  Since 
foundation  exploration  work  and  concrete  aggregate  sources  have  not  been 
positively  defined  and  testing  has  not  been  completed,  a  20  percent  contin¬ 
gencies  allowance  is  Included  in  the  estimate.  This  contingency  allowance 
provides  for  the  possibility  of  having  to  change  the  embankment  slopes  on 
the  earthfill  dams  if  poor  soil  and  foundation  conditions  are  encountered. 
It  also  allows  for  the  possibility  of  encountering  poor  foundation  rock 
under  the  concrete  dam  section  and  the  possibility  of  having  to  import  the 
sand  for  the  mass  concrete  work. 

-  The  amount  used  for  Engineering  and  Design  and  Supervision  and 
Administration  was  determined  on  the  basis  of  costs  incurred  to  date  and 
those  estimated  to  be  required  to  complete  the  project. 
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2.  Comparison  of  cost  estimates 


A  comparison  between  the  current  and  previous  estimates  Is  given 
In  the  following  tabulation: 


Item  : 

Present  Approved  : 

Estimate- PB-3  : 

(1976  Base)  : 

Current  Estimate 
GDM  Phase  I 
(1976  Base) 

(Thousand  Dollars) 

FEDERAL 

Lands  and  Damages 

72,700 

39,200 

Relocations 

16,500 

22,100 

Reservoirs 

6,660 

7,160 

Dams 

370,670 

531,300 

Fish  and  Wildlife 

Facilities 

9,050 

15,500 

Power  Plant 

156,570 

227,500 

Roads 

730 

1,670 

Recreation  Facilities 

4,320 

1,000 

Cultural  Resources  & 

Preservation 

- 

9,570 

Buildings* Grounds  & 

Utilities 

790 

2,100 

P.O.  Equipment 

610 

1,000 

Engineering  &  Design 

33,900 

49,400 

Supervision  &  Administration  35,300 

53,500 

TOTAL  FEDERAL  COST  (Stage  I)  708,000 

961,000 
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3.  Explanation  of  changes  in  first  cost.  - 


Changes  between  the  current  GDM  Phase  I  estimate  and  the  present 
approved  estimate  (15  April  1976  PB-3)  are  summarized  as  follows: 

Lands  and  Damages:  The  net  decrease  of-$33, 500,000  Is  due 
primarily  to  (1)  the  powerplant  acquisition  costs  used  In 
the  estimate  are  based  on  the  year  1986,  therefore,  no  price 
level  Increase  should  have  been  applied  to  this  Item  In  the 
previous  estimate  (-$4,430,000);  (2)  a  reevaluation  by  the 
District  Real  Estate  Division  determined  that  the  fair 
market  value  for  the  YCWA  Narrows  II  Powerplant  should  be 
$16,500,000  In  lieu  of  $50,000,000  used  In  the  previous 
estimate  (-$33,500,000);  and  (3)  the  net  decrease  In  cost 
Is  partly  offset  by  an  Increase  In  the  total  lands  required 
for  the  project  and  higher  land  costs  based  on  a  more  detailed 
appraisal  made  by  the  District  Real  Estate  Dlvlslon(+$4, 430,000) . 

Net  decrease  to  Lands  and  Damages 

Relocations :  The  net  Increase  of  +$5,600,000  Is  due  primar¬ 
ily  to  (1)  the  Increase  In  quantities  for  State  Highway  20 
and  Peoria  Road  due  to  lengthening  of  these  roads  by  approxi¬ 
mately  2.5  miles  (+$4,160,000);  (2)  adding  the  cost  for  the 
Pleasant  Valley  Road,  South  Fork  Bridge  and  also  Including 
an  allowance  for  demolishing  and  removal  of  the  existing 
South  Fork  Bridge  (+$1,300,000);  and  (3)  adding  the  cost  for 
relocating  a  24-acre  dump  to  Beale  Air  Force  Base  (+$140,000). 

Net  Increase  to  Relocations 
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-$33,500,000 


+$5,600,000 


Reservoirs;  The  net  Increase  of  +$500,000  is  due  primarily 


to  the  Increase  in  the  land  area  requirement  resulting  when 
the  reservoir  capacity  was  Increased  from  890,000  acre-feet 
to  916,000  acre-feet  with  subsequent  Increase  In  the  cost 
of  boundary  surveys  and  markers. 

Net  Increase  to  Reservoir  +$500,000 

Dams; 

Yuba  River  Dam; 

Main  Dam;  The  net  Increase  of  +$47,270,000  Is  primarily  due 
to  Increasing  the  reservoir  capacity  from  890,000  acre-feet 
to  916,000  acre-feet  (which  Increased  the  height  of  the  dam 
by  11  feet)  flattening  the  embankment  slopes  based  on  an 
evaluation  of  current  seismicity  data.  Increasing  the 
power  capacity  from  750  MW  to  1,350  MW  and  Including  provi¬ 
sions  for  future  expansion  of  the  powerplant  capacity  from 
1,350  MW  to  2,250  MW.  The  major  Items  affected  by  the 
changes  are  (1)  Increasing  the  foundation  excavation 
quantities  due  to  the  powerplant  capacity  change  (+$19,100,000); 

(2)  Increasing  the  embankment  quantities  due  to  the  reservoir 
capacity  change  and  due  to  evaluation  of  current  seismicity 
data  (+$14,210,000);  (3)  Increasing  the  drilling  and  grout¬ 
ing  quantities  (+$10,940,000);  and  (4)  repricing  based  on 
a  more  detailed  quantity  cost  estimate  breakdown  (+$9,790,000) 
partially  offset  by  a  reduction  In  cost  of  the  mechanical 
and  electrical  Items  when  the  number  of  radial  gates  with 
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operating  machinery  was  reduced  from  9  sets  to  6  sets 
(-$6,770,000). 


Net  Increase  to  Main  Dam  (+$47,270,000) 

Power  Intake  Works:  The  net  Increase  of  +$30,030,000  Is 
primarily  due  to  changing  the  powerplant  size  from  750  MW 
to  1,350  MW  and  due  to  Including  provisions  for  future 
expansion  of  the  powerplant  size  from  1,350  MW  to  2,250  MW, 

Major  Items  affected  were  (1)  Increase  In  the  size  of  the 
temperature  control  towers  (+$6,830,000);  (2)  Increase  In 
quantities  In  the  trashracks,  shutters,  and  steel  liner 
plates  (+$6,750,000);  (3)  Increase  In  the  cost  of  the 
mechanical  and  electrical  Items  resulting  when  the  size 
of  the  bulkhead  gates  and  penstock  gates  was  Increased  by 
approximately  50Z  (+$11,950,000);  and  (4)  repricing  based 
on  a  more  detailed  quantity  cost  estimate  breakdown 
(+$4,500,000). 


Net  Increase  to  Power  Intake  Works 
Net  Increase  to  Yuba  River  Dam 
Dry  Creek  Dam: 

Dam  and  Dikes;  The  net  Increase  of  +$28,540,000  Is 
primarily  due  to  raising  the  height  of  the  dam  by  approxi¬ 
mately  12,5  feet;  and  flattening  the  embankment  slopes; 
major  Items  affected  by  the  changes  were  (1)  Increase  In 
quantities  for  foundation  excavation  and  embankment  (+$22,570,000); 
(2)  adding  Items  for  foundation  drilling  and  grouting 
(+$8,500,000);  and  (3)  Increase  In  repricing  based  on  a  more 


(+$30,030,000) 

+$77,300,000 
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detailed  quantity  cost  estimate  breakdovm  (+$9,000,000); 
partially  offset  when  the  excavation  for  the  connecting 
channel  between  Dry  Creek  Reservoir  and  Yuba  River  Reservoir 
was  reduced  by  approximately  3,500,000  cy  (-$11,530,000). 

Net  Increase  to  Dry  Creek  Dam  and  Dikes  (+$28,540,000) 

Outlet  Works;  The  net  Increase  of  +$1,540,000  reflects  the 
change  In  quantities  due  to  lengthening  the  conduit,  resulting 
when  the  height  of  the  dam  was  Increased  and  the  embankment 

f 

slopes  flattened. 

Net  Increase  to  Outlet  |/orks  (+$1,540,000) 

Net  Increase  to  Dry  Creek  Dam  and  Dikes  +$30,080,000 

Afterbay  Dam: 

Dam  and  Appurtenances:  The  net  increase  of  +$53,250,000  is 
primarily  due  to  Increasing  the  height  of  the  dam  by  13  feet, 
adding  facilities  for  a  15  MW  powerplant.  Including  provi¬ 
sions  for  future  expansion  of  the  main  powerplant  from  1,350  MW 
to  2,250  MW  and  reanalysls  of  seismicity  data.  The  major 
items  affected  by  the  changes  are  (1)  increasing  the  foundation 
excavation  and  embankment  material  quantities  (+$32,770,000); 

(2)  adding  an  item  for  foundation  drilling  and  grouting  (+$2,160,000); 

(3)  increase  in  concrete  quantities  (+$6,290,000);  (4)  increase 
in  the  mechanical  and  electrical  costs  which  reflects  the 
Increase  in  the  talnter  gates  size  from  42*  x  25*  to  53.5*  x  59* 
and  Inclusion  of  other  items  to  provide  facilities  for  the  15  MW 
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powerplant  (+$8,340,000);  and  (5)  repricing  based  on  a  more 
detailed  quantity  cost  estimate  breakdown  (+$3,690,000). 

Net  increase  to  Afterbay  Dam  +$53,250,000 

Net  increase  to  Dams  +$160,630,000 

Fish  and  Wildlife  Facilities:  The  net  increase  of  +$6,450,000 
is  primarily  due  to  (1)  an  increase  in  the  fish  hatchery 
size  in  order  to  provide  additional  facilities  for  fish 
enhancement  and  due  to  increasing  the  size  of  the  supple¬ 
mentary  spawning  channels  (->^5,500,000);  and  (2)  due  to 
adding  wildlife  and  waterfowl  habitat  and  inclusion  of  a 
wildlife  monitoring  program  (+$950,000). 

Net  increase  to  Fish  and  Wildlife  Facilities  +$6,450,000 

Powerplants : 

Powerplant  (Yuba  River  Dam) ;  The  net  Increase  of  $58,630,000 
is  due  primarily  to  increasing  the  size  of  the  powerplant 
from  750  MWto  1,350  MW  and  due  to  including  facilities  for 
future  enlargement  of  the  powerplant  capacity  to  2,250  MW. 

Net  Increase  to  Yuba  River  Dam  Powerplant  (+$58,630,000) 

Powerplant  (Afterbay  Dam  The  net  Increase  of  +$12,300,000 
is  due  primarily  to  adding  a  15  MW  powerplant  to  the  afterbay 
dam. 

Net  Increase  to  Afterbay  Dam  Powerplant  (+$12,300,000) 

Net  Increase  to  Powerplant  Facilities 
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+$70,930,000 


Roads ;  The  net  increase  of  +$9^0,000  is  due  primarily  to 


increasing  the  length  of  the  access  roads  by  approximately 
1.1  miles  and  adding  resurfacing  to  a  mile  of  existing 
access  road. 

Net  Increase  to  Roads  +$940^000 

Recreation  Facilities;  The  net  decrease  of  -$3,320,000  is 
due  primarily  to  decrease  in  scope  of  recreation  facilities 
at  the  lake  area  from  a  medium  plan  to  a  minimum  plan 
(-$3,660,000);  partially  offset  by  adding  recreation 
facilities  to  the  Lower  Yuba  Corridor  (+$340,000)^ 

Net  decrease  to  Recreation  Facilities  -$3,320,000 

Cultural  Resources  and  Preservation;  The  net  Increase  of 
+$9,570,000  is  due  to  adding  an  item  for  cultural  resources 
and  preservation. 

Net  increase  to  Cultural  Resources  and  Preservation  +$9,570,000 

Buildings,  Grounds  and  Utilities;  The  net  Increase  of 
+$1,310,000  is  based  on  a  reanalysls  of  project  conditions 
and  reflects  the  Increase  in  project  functional  require¬ 
ments  . 

Net  Increase  to  Buildings, Grounds  and  Utilities  +$1,310,000 

Permanent  Operating  Equipment;  The  net  Increase  of 
+$390,000  is  due  primarily  to  reanalysls  of  requirements. 

Net  Increase  to  Permanent  Operating  Equipment  +$390,000 
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lSf»gin#<if Ing  Dmfilfin,  SupTvlgion  and  Adminlatration;  The  net 
Increase  of  +$33,500,000  was  determined  on  the  basis  of  costs 
Incurred  to  date  and  estimated  requirements  to  complete  the 


project 


Net  increase  to  Engineering,  Design,  Supervision  and 
Administration 


+$33,500,000 


Net  increase  to  Total  Project  Cost  (Stage  i) 


+253,000,000 


4,  Basis  of  estimate  of  annual  cost.  - 

The  detailed  estimate  of  annual  costs  is  based  on  1  October  1976  price 
levels.  The  estimate  is  based  on  the  following: 

-  3-1/4  and  6-3/8  percent  interest  rates  and  100-year  amortization 
period. 

-  Annual  charges,  including  an  adjustment  for  net  loss  of  productivity  of 
lands  to  be  acquired  for  the  project,  were  determined  in  accordance  with 

EM  1120-2-104. 

-  Maintenance,  operation,  and  replacement  costs  for  the  dams  and  reser¬ 
voirs  were  computed  from  a  Sacramento  District  compilation  of  cost  factors, 
generally  in  terms  of  cost  per  acre-foot  of  reservoir  capacity,  percent  of 
first  cost  of  appurtenant  items  involved,  and  based  on  capacity  curves  for 
the  powerplant  and  switchyard.  Such  factors  are  compiled  from  cost  experi¬ 
ence  in  the  Sacramento  District  and  elsewhere. 
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-  Maintenance  and  operation  costs  for  recreation  facilities  are 
estimated  on  a  recreation-day  use  basis. 

-  Maintenance  and  operation  costs  for  anadromous  fishery  mitigation, 
whlldllfe  mitigation,  and  anadromous  fishery  enhancement  are  based  on 
adjustment  of  amounts  spent  by  the  State  of  California  at  Nimbus  Fish 
Hatchery  and  estimated  costs  for  the  Dworshak  Dam  Hatchery. 

-  The  amount  used  for  major  replacements  was  determined  by  applying 
Interest  and  amortization  to  the  present  worth  of  estimated  replacement 
costs  (Including  Engineering  and  Design,  and  Supervision  and  Administration) . 

5.  Comparison  of  aimual  cost  estimates.  - 

A  comparison  between  the  current  and  previous  annual  cost  estimates 
Is  given  In  the  following  tabulation: 
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Item 

:  Present  approved: 

;  estimate  PB-3  : 

:  (1976  Base)  : 

:  3-1/4Z  : 

Current  estimate 
GDM  Phase  I 
(1976  Base) 
3-1/4% 

Current  Estimate 
GDM  Phase  I 
(1976  Base) 
6-3/8% 

Interest  and  amortization 

26,715,600 

35,521,500 

72,267,500 

Adjustment  for  net  loss  In 

productivity  of  lands 

196,700 

238,000 

neg. 

Operation,  maintenance  and 

replacement 

3,529,300 

8,514,500 

7,881,500 

Total  Annual  Cost  (Federal)  $30,441,600  $44,274,000  $80,149,000 


6.  Explanation  of  changes  of  annual  costs  In  the  current  estimate  (GDM  Phase  1 

3-1 /4Z)  from  the  present  approved  estimate,  - 

The  difference  of  $13,832,400  Is  due  primarily  to  Increase  In  the  first 
cost  reflecting  project  design  changes. 


7*  Explanation  of  changes  In  annual  costs.  - 

Explanation  of  changes  of  annual  costs  In  the  current  estimate  (GDM  Phase  1, 
6-3/8Z)  from  the  present  approved  estimate.  -  The  difference  of  $49,707,400 
Is  due  primarily  to  the  Increase  In  the  first  costs  reflecting  project  design 
changes,  and  changing  the  Interest  rate  from  3-1/4  to  6-3/8  percent. 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  I  -  ESTIMATE  OF  ANNUAL  COST,  STAGE  I  -  1,350  MW  POWERPT-ANT 

3-l/A%  INTEREST 
(1  October  1976  Price  Level) 

DAM  AND  RESERVOIR  -  FEDEPJVL 


1.  INVESTMENT  COST 

a.  First  cost  $961,000,000 

b.  Market  value  of  Federal  lands  to  be  transferred 

to  project  1,500,000 

c.  Interest  during  construction  85,969,000 

(1)  Yuba  River  Dam  &  Powerplant 

(7  yrs  X  3-l/A%  x  1/2  x  572,000,000  x  1.125)  (73,198,000) 

(2)  Dry  Creek  Dam 

(5  yrs  X  3-l/A%  x  1/2  x  100,300,000  x  1.125)  (  9,168,000) 

(3)  Afterbay  Dam  &  Powerplant 

(3  yrs  X  3-l/A%  x  1/2  x  65,700,000  x  1.125)  (  3,603,000) 

d.  Gross  (or  net)  investment  $1,048,469,000 


2.  ANNUAL  COST 

a.  Interest  (3-1/4X  x  Id) 

b.  Adjustment  for  loss  of  productivity  of  lands 

(0.0175  X  13,590,000) 

c.  Amortization  (100  yrs  @  0.00138  x  Id) 

d.  Maintenance  and  operation 

Dam  &  Reservoir 

e.  Major  replacements 

Dam  &  Reservoir 


3.  TOTAL  ANNUAL  COST  (FEDERAL)  44.274,000 


34,074,500 

238,000 
1,447,000 
7,412,500  (a) 

1,102,000 


(a)  Includes  annual  payment  for  loss  of  tax  revenue  to  Yuba  and  Nevada 
Counties  in  the  amount  of  $16,000. 
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MRYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  II  -  ESTIMATE  OF  ANNUAL  COST,  STAGE  I  -  1,350  MW  POWERPLANT 

6-3/8%  INTEREST 
(1  October  1976  Price  Level) 

DAM  AND  RESERVOIR  -  FEDER/»L 


1 .  INVESTMENT  COST 


a . 

b. 

c . 


d. 


First  cost 

Market  value  of  Federal  lands  to  be  transferred 
to  project 

Interest  during  construction 

(1)  Yuba  River  Dam  &  Powerplant 

(7  yrs  X  6-3/8%  x  1/2  x  572,000,000  x  1.125) 

(2)  Dry  Creek  Dam 

(5  yrs  X  6-3/8%  x  1/2  x  100,300,000  x  1.125) 

(3)  Afterbay  Dam  &  Powerplant 

(3  yrs  X  6-3/8%  x  1/2  x  65,700,000  x  1.125) 
Gross  (or  net)  investment 


$961,000,000 

1,500,000 

168,632,000 

(143,581,000) 

(  17,983,000) 

(  7,068,000) 

1,131,132,000 


2.  ANNUAL  COST 

a.  Interest  (6-3/8%  x  Id) 

b.  Adjustment  for  loss  of  productivity  of  lands 

c.  Amortization  (100  yrs  0  0.00014  x  Id) 

d.  Maintenance  and  operation 

Dam  &  Reservoir 

e.  Major  replacements 

Dam  &  Reservoir 

3.  TOTAL  ANNUAL  COST  (FEDERAL) 


72,109.500 

Neg 

158,000 
7,288,500  (a) 

593,000 


80,149,000 


(a)  Includes  annual  payment  for  loss  of  tax  revenue  to  Yuba  and  Nevada 
Counties  in  the  amount  of  $16,000. 


? 
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JIARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  III  -  SUMMARY  ESTIMATE  OF  FIRST  COST,  STAGE  I  -  1,350  MW  POWERPLANT 


(1  October  1976  Price  Level) 


Cost 

Acct. 

No. 

:  Feature 

:  Subtotal  : 
:  $  : 

Total 

$ 

FEDEPJVL 

DAM  &  RESERVOIR 

01. 

LANDS  AND  DAMAGES 

J9,20n,000(c 

• 

CM 

O 

RELOCATIONS 

Roads  &  bridges 

Cemeteries  &  utilities 

21,400,000 

700,000 

22,100,000 

03. 

RESERVOIRS 

7, 160, non 

04. 

DAMS 

Yuba  River  Dam 

Power  intake  works 

Dry  Creek  Dam  &  dikes 

Outlet  works 

Afterbay  Dam 

290,900,000 

65,900,000 

95,900,000 

4,400,000 

74,200,000 

531,300,000 

06. 

FISH  AND  WILDLIFE  FACILITIES 

15,500,000 

07. 

POWERPLANT 

Powerplant  Yuba  River  Dam 

Powerplant  Afterbay  Dam 

215,200,000 

12,300,000 

227,500,000 

08. 

ROADS 

1,670,000 

14. 

RECREATION  FACILITIES  (Initial) 

1,000,000 

18. 

CULTURAL  RESOURCES  PRESERVATION 

9,570,000 

19. 

BLDGS.  GRDS.  &  UTILITIES 

2,100,000 

20. 

P.O.  EQUIPMENT 

1,000,000 

SUBTOTAL 

858,100,000 

30. 

ENGINEERING  AND  DESIGN 

49,400,000 

31.  SUPERVISION  AND  ADMINISTRATION  53,500,000 


TOTAL  COST  FEDERAL 


961,000,000 (b)(c) 


(a) 

(b) 

(c) 


Excludes  GSA-controlled  bldg,  space  cost. 

Excludes  future  recreation  costs. 

Excludes  cost  of  Federal  land  to  be  transferred  to  the  project. 
Estimated  market  value  Is  $1,500,000. 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  -  PHASE  I 
PLAN  FORMULATION 


TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST,  STAGE  I  -  1,350  MW  POWERPLANT 


(1  October  1976  Price  Level) 


Cost  : 

Acct.:  Item 

No.  : 

Quantity 

Unit 

Unit 

Price 

$ 

:  Amount 
:  $ 

01.  LANDS  AND  DAMAGES 

Lands 

Project  lands  owned  in  fee  above 

Englebright  only 

1,770 

Ac. 

(n) 

Project  lands  o\med  in  fee 

83 

Ac. 

(n) 

Private  lands  with  Federal 

flowage  easement 

1,556 

Ac. 

365 

567,940 

Lands  required  for  project  - 

300  ft.  minimum 

11,687 

Ac . 

460 

5,376,020 

Lands  required  for  relocations 

253 

Ac . 

430 

108,790 

Mitigation  lands 

1,448 

Ac. 

540 

781,920 

Additional  mitigation  lands. 

Area  1  (^ot  at  proiect  site) 

3,000 

Ar  . 

■^nn 

1,500.000 

Lands  locked  (inaccessible) 

885 

Ac. 

385 

340,725 

Recreation  lands  -  (Optimum 

level  lake  plan) 

1,342 

Ac . 

395 

530,090 

Recreation  lands  -  Optimum 

level  lake  plan) 

687 

Ac. 

610 

419,070 

Government-owned  lands 

2620 

Ac. 

(a) 

Lower  Yuba  River  (Fee) 

1,683 

Ac. 

395 

664,785 

Recreation  sites 

36 

Ac. 

.680 

24,480 

Recreation  site  access: 

Medium  level  plan  (A-1) 

5 

Ac. 

3,670 

18,350 

Optimum  level  plan  (A-2) 

2 

Ac. 

1,830 

3,660 

Access  for  sites  R-2  thru  R-7 

67 

Ac . 

445 

29,815 

Improvements  -  Bldg's  etc. 

2,176,200 

Mineral  rights 

150,000 

Damages 

1,204,400 

Subtotal 

13,896,245 

Contingencies 

2,703,755 

Subtotal 

16,600,000 

(a)  Excludes  costs  for  Federal  owned  lands  to  be 

transferred  to 

the  project 

estimated  market  value  at  approximately  SI, 500, 000. 


M-16 


TABU': 

IV  -ESTIMATK  OF  PROJECf  FIRST  COST  -  (Coiit' 

d) 

Cost 

:  Unit 

1 

Acc  t  . 

I  ti*ni  :Quan tl ty 

:  Unit 

:  Price 

:  Amount 

No . 

J  $ 

:  $ 

01. 

LANDS  AND  DAMAGES  (Cont'd) 

Lands  (Cont*d) 

Relocation  costs 

9'!i6,000 

Acquisition  costs 

Major  Improvements 

934,000 

PG&E  Narrows  I  Powerplant  1 

Job 

L.S. 

3,470,000 

Y.C.W.A.  Narrows  II  Powerplant  1 

New  Colgate  Powerplant  tailwater 

Job 

L.S. 

16,500,000 

depression  system  1 

Job 

L.S. 

750,000 

TOTAL  LANDS  AND  DAMAGES 

$39, 200, 000(a) 

02. 

RELOCATIONS 

.1 

Roads  &  bridges 

State  Highway  20 

Road  -  Incl.  suppl.  work 

40*  paved  (exc.  30,600  CY/Mi)  8.2 

Mile 

500,000 

4,100,000 

Afterbay  bridge  (1650*  x  40’ 

with  2  -  120*  piers)  66,000 

Dry  Creek  Bridge  (900*  x  40* 

S.F. 

87 

5,742,000 

with  1  -  40*  &  1  -  60* 

pier)  36,000 

S.F. 

76. 

50  2,754,000 

Demolish  &  remove  existing 

cone,  arch  bridge  (720*x22*)  1 

Job 

L.S. 

170,000 

Subtotal 

12,766,000 

Contingencies,  20%  + 

2,534,000 

Total 

15,300,000 

County  roads 

Peoria  Road 

Road  -  Incl.  suppl.  work 

28’  paved  (exc.  8,300  CY/Ml)  2.8 

U.C.  Field  Station  road 

Mile 

190,000 

532,000 

Road  -  incl.  suppl.  work 

28'  paved  (exc.  32,100  CY/Mi)  6.7 

Mile 

320,000 

2,144,000 

(^)  Excludes  costs  for  Federal  owned  lands  to  be  transferred  to  the  project 
estimated  market  value  at  approximately  $1,500,000. 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont^d) 


Cost  : 

Acct. : 

I  tem 

:  :  :  Unit  : 

:Quantity:  Unit  :  Price  : 

Amount 

No .  : 

:  :  :  $  : 

$ 

02.  RELOCATIONS  (Cont’d) 

.1  Roads  &  bridges  (Cont’d) 

Dry  Creek  Bridge  (500’  x  36’ 

with  2-  36’  piers)  18,000  S.F.  74.50  1,341,000 

Pleasant  Valley  Road 
Road  -  incl.  suppl.  work  28’ 
paved  (embankment  73,200 


CY/Ml) 

South  Yuba  River  Bridge 

0.5 

Mile 

450,000 

225,000 

(330*  X  32'  with  2-35' 
piers)  10, 

560 

S.F. 

72 

760,320 

Demolish  &  remove  existing 

bridge 

1 

Job 

L.S. 

100,000 

Subtotal 

5,102,320 

Contingencies,  20%  + 

997,680 

Total 

6,100,000 

Total  Roads  &  Bridges 

21,400,000 

Cemeteries  &  utilities 

Pacific  Gas  &  Electric  Co. 

Abandon  &  relocate 

12KV  -  10  single  wood  pole 

1.2 

Mile 

8,200 

9,840 

12KV  -  30  single  wood  pole 

60KV  with  12KV  -  30  underbuilt 

5.9 

Mile 

9,000 

53,100 

twin  wood  pole 

2.3 

Mile 

25,500 

58,650 

Raised  lines 

60KV  with  12KV  -  30  underbuilt 

single  wood  pole 

0.2 

Mile 

8,000 

1,600 

60KV  single  wood  pole 

Abandon  &  remove  lines 

0.2 

Mile 

6,000 

1,200 

12KV  -  10  single  wood  pole 

6.5 

Mile 

2,500 

16,250 

12KV  -  30  single  wood  pole 

60KV  with  12KV  -  30  underbuilt 

6.8 

Mile 

4,900 

33,320 

twin  wood  pole 

3.0 

Mile 

8,200 

24,600 

60KV  single  wood  pole 

6.3 

Mile 

6,500 

40,950 
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TABLE 

IV  -  ESTIMATE  OF  PROJECT  FIRST  COST 

-  (Cont'd) 

Cost 

Unit 

Acct  t 

I  tern 

Quantity 

Unit  : 

Price 

:  Amount 

No . 

S 

:  S 

02. 

RELOCATIONS  (Cont'd) 

.7 

Cemeteries  &  utilities  (Cont’d) 

Less  depreciation  &  salvage 

] 

Job 

L.S, 

-15,000 

Plus:  Removal  costs 

1 

Job 

L.S. 

2,000 

Subtotal 

226,510 

Congingencies,  20Z  + 

A3, 490 

Total  PG&E 

270,000 

Pacific  Telephone 

Abandon  &  relocate 

Lines  to  be  relocated  under¬ 

ground 

0.7 

Mile 

30,000 

21,000 

Lines  to  be  relocated  overhead  4.8 

Mile 

20,000 

96 , 000 

Abandon  &  remove  lines 

7.1 

Mile 

3,500 

24,850 

Less:  Salvage 

-  2,000 

Subtotal 

139,850 

Contingencies,  20%  + 

30,150 

Total  Pacific  Telephone 

170,000 

Misc.  Relocation 

Farm  ditch  -  relocate  concrete 
structure  &  18”  RCP  700  L.F. 
Relocate  24  acre  dump  to  Beale 

1 

Job 

L.S. 

40,000 

Air  Force  Base 

1 

Job 

L.S. 

115,000 

Subtotal 

155,000 

Contingencies,  20%  + 

30,0^0 

Total  Misc.  Relocation 

185,000 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 

Cost  :  :  : 

AccC.:  Item  : Quantity:  Unit 

No .  :  :  : 


Unit 

Price 

<5 

- 1 - - 


Amount 

$ 


02,  RELOCATIONS  (Cont'd) 

.7  Cemeteries  &  utilities  (Cont'd) 


Cemetery  relocation 

Remove  &  relocate  graves 

100 

Ea. 

625 

62,500 

Contingencies ,  20%  + 

12,500 

Total  Cemeteries 

75,000 

Total  Cemeteries  &  Utilities 

700,000 

TOTAL  RELOCATIONS 

822,100,000 

RESERVOIRS 

Clearing  lake  &  afterbay 
Removing  fences,  buildings. 

5,000 

Ac. 

270 

1,350,000 

bridges,  etc. 

1 

Job 

L.S. 

150,000 

Remove  Englebright  Dam 

173,300 

C.Y. 

16.50 

2,859,450 

to  below  minimum  pool 

Fencing  -  S-strand  barbed  wire 

76 

Mile 

9,240 

702,240 

Subtotal 

5,061,690 

Contingencies,  20%  + 

1,008,310 

Total 

6,070,000 

Boundary  survey  &  markings 

1,090,000 

TOTAL  RESERVOIRS 

S 

7,160,000 

DAMS 

Main  dam  (Yuba  River  Dam) 
Clearing: 

Damsite  found,  areas 

120 

Ac . 

870 

104,400 

Borrow  areas 

Diversion  and  care  of  water: 

920 

Ac. 

165 

151,800 

Cutoff  trench  (Slurry  trench) 

Upstream 

56,300 

S.F. 

10.35 

582,705 

Downstream 

72,800 

S.F. 

10.35 

753,480 
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TABLE  iV  -  CSTI^VVrt-:  OF  PROJECT  FIRST  COST 
Cost  : 

Acct.:  Item 

ilo .  : 


-  (CoiuM) 


i^uantl  ty 


Unit 


Unit 

Price 


Amount 


04.  DAMS  (Cont'd) 

Main  Dam  (Yuba  River  Dam)  cont'd 
Cofferdam 


Upstream 

109,700 

C.Y. 

1.60 

175,520 

Downstream 

46,600 

C.Y. 

1.60 

74,560 

Dewatering  during  construction 

1 

Job 

L.S. 

1,100,000 

Diversion  conduits,  etc. 

1 

Job 

L.S. 

275,000 

Excavation  and  foundation  work: 
Excavation 

Foundation  strip 
a.  To  Zone  4  &  5 

1,970,000 

C.Y. 

]  .10 

2,167,000 

b.  To  waste 

282 ,500 

C.Y. 

1.15 

324,875 

Embankment  core  trench 
a.  To  Zone  4 

596,000 

C.Y. 

4.85 

2,890,600 

b.  To  waste 

66,000 

C.Y. 

4.90 

323,400 

Gravity  section  abutment  exc . 
a.  To  Zone  4  1,309,000 

C.Y. 

1.35 

1,767,150 

b.  To  waste 

68,600 

C.Y. 

1.40 

96,040 

River  channel  exc. 
a.  To  Zone  2 

313,100 

C.Y. 

1.30 

407,030 

b.  To  waste 

16,500 

C.Y. 

1.40 

23,100 

Gravity  section  rock  exc. 
a.  To  Zone  1  &  6 

983,900 

C.Y. 

6.40 

6,296,960 

b.  To  waste 

51,800 

C.Y. 

6.50 

336,700 

Foundation  work: 

Line  drilling-presplit 

113,900 

S.F. 

1.20 

136,680 

Foundation  drilling  &  grouting 

Embankment  section  287,200 

L.F. 

16 . 50 

4,738,800 

Concrete  section 

56,000 

L.F. 

16.50 

924,000 

Access  gallery 

96,000 

L.F. 

20.00 

1,920,000 

Drilling  drain  holes 

72,000 

L.F. 

13.10 

943,200 

Foundation  prep.  &  cleanup 

79,100 

S.Y. 

15.00 

1,186,500 

Dental  fill-concrete 

7,900 

C.Y. 

55.00 

434,500 

Cement 

23,700 

CWT 

3  .00 

71,100 

Earthen  abutments 

Excavation ,  borrow : 

Strip  and  waste 

503,200 

C.Y. 

0.80 

402,560 

Impervious  Zone  5 

93,300 

C.Y. 

1.90 

177,270 

Drain  fill  (processed) 

Zone  3 

403,200 

C.Y. 

5.20 

2,096,640 

Dredge  tailing  Zone  2 

7,552,300 

C.Y. 

1.30 

9,817,990 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 

Cost 
Acct . 

No . 

I  tern  : Quantity 

Unit 

Unit  : 

Price  :  Amount 

•$  :  S 

04.  DAMS  (Cont'd) 

Main  Dam  (Yuba  River  Dam)  cont'd 
Embankment  fill: 


Impervious  Zone  5 

1,069,000 

C.Y. 

0.75 

801,750 

Drain  fill  (processed) 

Zone  3 

383,000 

C.Y. 

0.42 

160,860 

Dredge  tailings  Zone  2 

8,131,000 

C.Y. 

0.37 

3,008,470 

Riprap  Zone  6 

231,000 

C.Y. 

0.60 

138,600 

Quarry  rock  Zone  1 

133,000 

C.Y. 

0.70 

93,100 

Transition  Zone  4 

1,284,000 

C.Y. 

0.74 

950,160 

Earthen  abutments 

Soil  mechanics  instruments 

1 

Job 

L.S. 

340,000 

Road  surfacing,  guard  rails. 

and  lighting 

4,793 

L.F. 

20.00 

95,860 

Beautification,  landscaping, 
water  quality  control  and 

environmental  considerations  1 

Job 

L.S. 

1,340,000 

Subtotal  Foundation  Work  and  Main 

Dam, 

47,628,360 

Earthen  Portion 

Non-overflow  concrete  section 

Gravity  monoliths: 

Concrete 

2,910,500 

C.Y. 

27  ,00 

78,583,500 

Cement 

5,821,000 

CWT 

3  .00 

17,463,000 

Pozzolan 

101,900 

Ton 

55  .00 

5,604,500 

Water  stops 

12,010 

L.F. 

8.70 

104,487 

Joint*  filler 

12,010 

L.F. 

3.25 

39,033 

Roadway  ( 2 , 014  * ) : 

Concrete 

1,230 

C.Y. 

102  .00 

125,460 

Cement 

7,725 

CWT 

3  .00 

23,175 

Steel  reinforcement 

184,500 

Lbs . 

0.30 

55,350 

Elevator  tower: 

Concrete 

800 

C.Y. 

122  .00 

97,600 

Cement 

5,000 

CWT 

3  .00 

15,000 

Steel  reinforcement 

120,000 

Lbs . 

0.30 

36,000 

Handrailing 

4,808 

L.F. 

P 

O 

O 

96,160 

Overflow  concrete  section 

Concrete  monoliths: 

Concrete 

539,500 

C.Y. 

32  .00 

17,264,000 

Cement 

1,079,000 

COT 

3  .00 

3,237,000 

Pozzolan 

18,900 

Ton 

55  .00 

1,039,500 

Water  stops 

2,290 

L.F. 

8.70 

19,923 

Joint  filler 

2,290 

L.F. 

3.25 

7,443 
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TABLL;  iV  -ESTIMATK  OF  PIlOJECf  FIRST  COST  -  (Cont' 

Cost  : 

:  Unit 

Acct.:  Item 

:Quaiiti  Ly 

:  Unit 

:  Price 

;  Amount 

No  •  ; 

:  $ 

_ $ _ 

04.  DAMS  (Cont'd) 

Overflow  concrete  section  (Cont*d) 

Piers  and  walls: 

Concrete 

34,500 

C.Y. 

77.00 

2,656,500 

Cement 

177,700 

COT 

3.00 

533, 100 

Steel  Reinforcement 

3,174,000 

Lbs. 

0.30 

952,200 

Apron,  stilling  basin  slabs 

y 

and  deflectors: 

Concrete 

35,350 

C.Y. 

47 .00 

1,661,450 

Cement 

157,000 

COT 

3.00 

471,000 

Steel  reinforcement 

2,475,000 

Lbs . 

0.30 

742,500 

Drainage 

1 

Job 

L.S. 

200,000 

Drilling  and  grouting 

anchor/bars 

21,100 

L.F. 

9.25 

195,175 

Spillway  bridge: 

Concrete 

1  ,050 

C.Y. 

197 .00 

206,850 

Cemen  t 

6 , 590 

cm 

3.00 

19,770 

Steel  reinforcement 

157,600 

Lbs . 

0.30 

47,280 

A-36  steel 

1,062,900 

Lbs . 

1.05 

1,116,045 

Structure  instrumentation 

1 

Job 

L.S. 

920,000 

Beautification ,  landscaping 

9 

water  quality  control  & 

environmental  considerations  1 

Job 

L.S. 

4,000,000 

Subtotal  Concrete  section  of  Dam 

137,533,001 

Gates  and  associated  items 

Spillway  crest  gates 

Radial  gates  Incl.  anchorage 

(55*  W  X  57.5'  H  X  55'  R 

X  55'  Hd) 

6 

Set  1 

,750,000 

10,500,000 

Operating  machinery 

6 

Set 

350,000 

2,100,000 

River  flow  &  irrigation  outlets 

Bulkhead  shutters 

(11,5’  W  X  9.75’  H  -  10’ 

Hd)  3 

Ea . 

50,000 

150,000 

Shutter  guides  and  frames 

(260')  3 

Set 

25,000 

75,000 

Bulkhead  gates 

(8.25’  W  X  9.33’  H  x  340 

'  Hd)  1 

Ea . 

150,000 

150,000 

Bulkhead  gate  guides  and  1 

frames  3 

Ea . 

90,000 

270,000 

Bypass  piping 

1 

Job 

L.S. 

100,000 

Slide  gates  -  double  Inline 

(3.5'  W  X  7.0'H  X  3A0'  Hd)  3  Set  A50,000  1,350,000 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cunt 'cl) 

Cost 
Acct . 
No. 

I  tern 

(Quantity 

Unit 

Unit 

Price 

$ 

Amount 

$ 

04.  DAMS  (Cont’d) 

Gates  and  associated  items  (Cont’d) 


Install  slide  gates  (3  sets)  1 

Operating  equipment  (for 

slide  gates)  1 

Air  vent  &  bypass  piping  1 

Job 

Job 

Job 

L.S. 

L.S. 

L.S, 

150,000 

125,000 

200,000 

Subtotal  Gates  &  Associated  Items 

15,170,000 

Subtotal  Foundation  Work  and  Main 
Earthen  Portion 

Dam, 

47,628,360 

Subtotal  Concrete  Section  of  Dam 

137,533,001 

Subtotal 

200,331,361 

Contingencies ,  20%  + 

40,068,639 

Subtotal 

240,400,000 

Escalation  to  midpoint  of 
construction 

50,500,000 

Total  Main  Dam  (Yuba  River  Dam) 


$290,900,000 


Power  intake  works 


Temperature  towers : 


Concrete 

65,800 

C.Y. 

122.00 

8,027,600 

Cement 

339,500 

CWT 

3.00 

1,018,500 

Steel  reinforcement 

6,054,000 

Lbs . 

0.30 

1,816,200 

Trashracks 

1,898,000 

Lbs . 

1.50 

2,847,000 

Shutters 

Mechanical 

1,436,000 

Lbs . 

1.75 

2,513,000 

Turbines: 

Intake  stop  logs  (bulkhead) 

(36.0’  W  X  49.17’  H  x 

340'  Hd)  1 

Set 

4,000,000 

4,000,000 

Intake  stop  log  guides 
Penstock  gates 

5 

Set 

100,000 

500,000 

(26'  W  X  39.17'  H  X  340'  Hd)  3 

Ea 

3,000,000 

9,000,000 

Penstock  gate  guides  & 
Penstock  gate  hoists  & 

frames  5 

Set 

100,000 

500,000 

operating  equipment 

3 

Set 

1,000,000 

3,000,000 
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TABLE  IV  -ESTIMTE  OF  PROJECT  FIRST  COST  -  (Cuiit'd) _ 

Cost  ;  :  :  :  Unit 

Acct.:  Item  tQuantlty:  Unit  :  Price  :  Amount 

No.  : _  : _ _ -i _ _ :  $  _ 

04.  DAMS  (Cont'd) 

Power  intake  works  (Cont'd) 

Mechanical  (Cont'd) 


Intake  vents 

5 

Set 

40,000 

200,000 

Bypass  piping 

Formed  part  of  exterior  of 

dam 

5 

Set 

30,000 

150,000 

Concrete 

8,noo 

C.Y. 

147.00 

1,176,000 

Cement 

41,300 

COT 

3.00 

123,900 

Steel  reinforcement 

1, 

200,000 

Lbs . 

0.30 

1  360,000 

Structure  instrumentation 
Hoisting  equipment 

1 

Job 

I..S. 

20,000 

Gantry  crane  (280  ton  + 
50  ton  aux.) 

Electrical  work,  interior 

1 

Ea. 

500,000 

500,000 

and  exterior 

1 

Job 

L .  S  . 

400,000 

Beautification,  landscaping. 

water  quality  control  & 

environmental  considerations 

] 

Job 

L.S. 

540,000 

Subtotal  Power  Intake 

Works 

36,692,200 

Associated  General  Items 

Steel  lining 

A537  plate  (penstocks) 

7, 

095,000 

Lbs . 

1.05 

7,449,750 

A36  stiffeners 

211,700 

Lbs . 

1.65 

349,305 

Passenger  elevator 

1 

Job 

L.S. 

250,000 

Compressed  air  system 

1 

Job 

L.S. 

75,000 

Electrical 

1 

Job 

L.S. 

300,000 

Sump  pumps  and  chain  hoists 

1 

Job 

L.S. 

100,000 

Standby  power  generator 
Painting,  testing,  quality 

1 

Job 

L.S. 

80,000 

control  &  miscellaneous 

1 

Job 

L.S. 

100,000 

Subtotal  Associated  General  Items 

8, 70''*, 055 

Subtotal  Power  Intake 

Works 

36,692,200 

Subtotal 

45,396,255 

Contingencies,  20%  + 

9,083,745 

Subtotal 

54,480,000 

Escalation  to  midpoint  of 

construction 

11,420,000 

Total  Power  Intake  Works 

$65,900,000 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 

Cost 
Acct . 

No . 

I  tern 

Quantity 

Unit 

Unit 

Price 

_ 

04.  DAMS  (Cont'd) 


Dry  Creek  Dam  &  Dikes 
Connecting  channel: 
Excavation ,  common 


a.  To  Zone  4 

926,500 

C.Y. 

1.70 

1,575,050 

b.  To  waste 

Excavation  rock: 

126,900 

C.Y. 

1.80 

228,420 

a.  To  Zone  1  &  2 

155,200 

C.Y. 

6.40 

993,280 

b.  To  waste 

Dry  Creek  Dam 

Excavation  &  foundation  work 
Foundation  strip: 

17,300 

C.Y. 

6.50 

112,450 

a.  To  Zone  4  &  5 

4,768,000 

C.Y. 

1.10 

5,244,800 

b.  To  waste 

Embankment  core  trench 

130,500 

C.Y. 

1.15 

150,075 

a.  To  Zone  4 

Foundation  drilling  & 

402,600 

C.Y. 

4.85 

1,952,610 

grouting 

Excavation,  borrow: 

355,200 

L.F. 

16.50 

5,860,800 

Strip  and  waste 

1,278,500 

C.Y. 

0.80 

1,022,800 

Impervious  Zone  5 

Drain  fill  (processed) 

1,800,900 

C.Y. 

1.90 

3,421,710 

Zone  3 

1,239,300 

C.Y. 

5.25 

6,506,325 

Dredge  tailings  Zone  2 
Embankment  fill: 

16,603,900 

C.Y. 

1.35 

22,415,265 

Impervious  Zone  5 

3,766,700 

C.Y. 

0.63 

2,373,021 

Transition  Zone  4 

Drain  fill  (processed) 

4,807,300 

C.Y. 

0.74 

3,557,402 

Zone  3 

1,177,300 

C.Y. 

0.42 

494 ,466 

Quarry  rock  Zone  1 

162,300 

C.Y. 

0.70 

113,610 

Dredge  tailings  Zone  2 

20,522,100 

C.Y. 

0.41 

8,414,061 

Riprap  Zone  6 

236,200 

C.Y. 

0.60 

141,720 

Soil  mechanics  instruments 
Road  surfacing,  guard  rails 

1 

Job 

L.S. 

920,000 

and  lighting 

Beautification,  landscaping 
water  quality  control  and 

5,920 

L.F. 

20.00 

118,400 

environmental  consideration 

Subtotal  Dry  Creek  Dam 

1 

Job 

L.S. 

1,970,000 

67,586,265 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost 
Acct . 
No . 


:  :  :  Unit 

Item  :Qudntity:  Unit  ;  Price 

:  :  $ 


04.  DAMS  (Cont'd) 


Dike  B 

Excavation  and  foundation  work: 
Foundation  strip 


a.  To  Zone  4  &  5 

41,700 

C.Y. 

1.10 

b.  To  waste 

4,900 

C.Y. 

1.15 

Embankment  core  trench 
a.  To  Zone  4 

14,200 

C.Y. 

4.85 

Foundation  drilling  & 
grouting 

6,000 

L.F. 

16.50 

Excavation  borrow: 

Strip  and  waste 

4,200 

C.Y. 

0.80 

Impervious  Zone  5 

24,700 

C.Y. 

2.00 

Drain  fill  (processed) 

Zone  3 

11,400 

C.Y. 

5.35 

Embankment  fill: 

Impervious  Zone  5 

40,900 

C.Y. 

0.60 

Transition  Zone  4 

44,300 

C.Y. 

0.74 

Drain  fill  (processed) 

Zone  3 

10,800 

C.Y. 

0.42 

Dredge  tailings  Zone  2 

98,000 

C.Y. 

0.75 

Riprap  Zone  6 

7,800 

C.Y. 

0.70 

puarry  rock  Zone  1 

22,600 

C.Y. 

0.80 

Road  surfacing,  guard  rails, 
etc . 

885 

L.F. 

20.00 

Beautification ,  landscaping, 
water  quality  control  and 
environmental  consideration 

1 

Job 

L.S. 

Subtotal  Dike  B 

Dike  A 

Excavation  and  foundation  work: 
Foundation  strip 
a.  To  Zone  4  &  5 

167,100 

C.Y. 

1.10 

b.  To  waste 

9,200 

C.Y. 

1.15 

Embankment  core  trench 
a.  To  Zone  4 

26,400 

C.Y. 

4.85 

Foundation  drilling  & 
grouting 

11,000 

L.F. 

16.50 

:  Amount 
:  $ 


45.870 
5,635 

68.870 

99,000 

3,360 

49,400 

60,990 

24,540 

32,782 

4,536 

73,500 

5,460 

18,080 

17,700 


15,000 

524,723 


183,810 

10,580 

128,040 

181,500 
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TABLE  IV  -ESTIM^MK  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost 

Unit 

Acct . 

I  tern 

iQuantlty 

Unit  : 

Vrict* 

:  Amount 

No . 

S 

.  $ _ 

04. 

DAMS  (Cont'd) 

Dike  A  (Cont’d) 

Excavation ,  borrow; 

Strip  and  waste 

13,800 

C.Y. 

0.80 

1.000,000 

Impervious  Zone  5 

Drain  fill  (processed) 

27,900 

C.Y. 

2.05 

57,195 

Zone  3 

49,100 

C.Y. 

5.40 

265,140 

Embankment  fill: 

Impervious  Zone  5 

100,200 

C.Y. 

0.69 

69,138 

Transition  Zone  4 

Drain  fill  (processed) 

107,000 

C.Y. 

0.74 

79,180 

Zone  3 

46,600 

C.Y. 

0.42 

19,572 

Dredge  tailings  Zone  2 

303,000 

C.Y. 

0.80 

242,400 

Riprap  Zone  6 

19,000 

C.Y. 

0.75 

14,250 

Quarry  rock  Zone  1 

Road  surfacing,  guard  rails, 

38,500 

C.Y. 

0.85 

32,725 

etc. 

1,260 

L.F. 

20.00 

25,200 

Beautification ,  landscaping , 

water  quality  control  and 
environmental  consideration 

1 

Job 

L.S. 

40,000 

Subtotal  Dike  ^ 

1,359,770 

Subtotal  Dry  Creek  Dam 

67,586,265 

Subtotal  Dike  B 

524,723 

Subtotal 

69,470,758 

Contingencies,  20%  + 

13,889,242 

Total 

83,360,000 

Escalation  to  midpoint 

of  construction 

12,540,000 

Total  Dry  Creek  Dam  and 

Dikes 

$95,900,000 
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TABLE  LV  -ESTIMATE  OF  PROJECT  FIRST  COST 

-  (Cont' 

d) 

Cost  : 

Acct.:  Item 

:Quant 1 ty 

;  Unit 

:  ^  Unit 
;  Price  : 

Amount 

No,  ; 

:  S  ; 

$ 

04.  DAMS  (Cont'd) 

Outlet  works 

Excavation  and  foundation  work 

Stripping 

6,700 

C.Y. 

2.00 

13,400 

Excavation : 

Common 

104, B50 

C.Y. 

2.50 

262,125 

Rock 

22,100 

C.Y. 

10.00 

221,000 

Line  drilling  and  presplit 

60,750 

S.F. 

1.20 

72,900 

Intake  structure 

Concrete 

58 

C.Y. 

102.00 

5,916 

Cement 

365 

COT 

3.00 

1,075 

Steel  reinforcement 

8,700 

Lbs  . 

0.30 

2,610 

Trashracks 

5,200 

Lbs . 

1.50 

7 , 800 

Conduit  (A.5’0) 

Concrete  pipe 

672 

C.Y. 

122.00 

81,984 

Concrete  pipe  bedding 

111 

C.Y. 

80.00 

00 

CO 

00 

Cement 

4,705 

cm 

3.00 

14,115 

Steel  reinforcement 

100,800 

Lbs . 

0.30 

30,240 

Gate  chamber: 

Concrete  -  mass 

125 

C.Y. 

37.00 

4,625 

Concrete 

330 

C.Y. 

147.00 

48,510 

Cement 

2,600 

COT 

3.00 

7,800 

Steel  reinforcement 

49,500 

Lbs  . 

0.30 

14,850 

Structural  Steel 

i,  /UU 

Lbb . 

1 .70 

Access  Gallery  -  "D"  Section: 

Concrete 

4,015 

C.Y. 

102.00 

409,530 

Cement 

25,175 

COT 

3.00 

75,525 

Steel  Reinforcement 

602,250 

Lbs . 

0.30 

180.675 

Conduit(3.5’0)  : 

Pipe  -  A537  steel 

82,950 

Lbs . 

1 . 10 

91,245 

Stiffeners  A36  steel 

8,300 

Lbs  . 

1.70 

14,110 

Portal,  stilling  basin,  and 
operations  house: 

Concrete  -  mass 

133 

C.Y. 

37.00 

4,921 

Concrete 

615 

C.Y. 

102.00 

62,730 

Cement 

4,450 

cm 

3.00 

13,350 

Steel  reinforcement 

92,250 

Lbs  . 

0.30 

27,675 

Beautification,  landscaping, 
water  quality  control  St 

environmental  consideration 

1 

Job 

L.S. 

50.000 
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TABLE  iV  -  ESTIMATE 

OF  PKOJEcrr  FIRST 

Cost  : 

Acct . : 

Item 

No.  : 

04.  DAMS  (Cont'd) 

Outlet  works  (Cont’d) 

Gates  and  associated  items 
Bulkhead  gate 
(4.5’W  X  4.5’H  X  319*Hd) 
Gate  guides  and  frames 
Bypass  piping  (8"  x  700*) 
Slide  gate  ~  double  inline 
(4.0*W  X  4.0*H  X  325’Hd) 
Install  slide  gates 
Gate  operating  equipment 
Air  vent  piping  (33**0) 

Chain  hoist  &  sump  pump 
Standby  power  generator 
Electric  power  &  lighting 
Ventilating  system 
Miscellaneous  metals 
Structure  instrumentation 
Painting,  testing,  quality 
Control  and  Miscellaneous 

Subtotal 

Contingencies  20% 

Siibtotal 

Escalation  to  midpoint 

Total  Outlet  Works 

Afterbay  dam 
Clearing : 

Damsite 
Borrow  areas 

Diversion  and  care  of  water 
Cutoff  trench  (ICOS  trench) 
Upstream 
Downstream 
Cofferdam 

Upstream  dredge  tailings 
Zone  2 

Upstream  impervious  Zone  5 


-  (Cont*d) 


Quantity:  Unit 

Price 

:  Amount 

? 

:  $ 

1 

Ea. 

100,000 

100,000 

1 

Ea . 

50,000 

50,000 

1 

Job 

L.S. 

100,000 

1 

Set 

350,000 

350,000 

1 

Job 

L.S. 

50,000 

1 

Job 

L.S. 

75,000 

1 

Job 

L.S. 

200,000 

1 

Job 

L.S. 

100,000 

1 

Job 

L.S. 

80,000 

1 

Job 

L.S. 

250,000 

1 

Job 

L.S. 

75,000 

1 

Job 

L.S. 

5,000 

1 

Job 

L.S. 

2,000 

1 

Job 

L.S. 

50,000 

3,217,501 

642,499 

3,860,000 

construction 

540,000 

$  4,400,000 

20 

Ac . 

870  .00 

17,400 

50 

Ac . 

165 .00 

8,250 

106,800 

S.F. 

15  .00 

1,602,000 

106,800 

S.F. 

15  .00 

1,602,000 

190,000 

C.Y. 

1.55 

294,500 

13,500 

C.Y. 

2.15 

29,025 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (ContM) 


Cost 
Acct . 
No. 


I  tein 


:  :  Unit  : 

Quantity:  Unit  :  Price  :  Amount 

:  :  $  :  $ 


04.  DAMS  (Cont'd) 

Afterbay  dam  (Cont'd) 


Doimstream  Dredge  Tailings 


Zone  2 

150,000 

C.Y. 

1.55 

232,500 

Dovmstream  impervious  Zone 

5 

13,500 

C.Y. 

2.15 

29,025 

Dewatering  during  construction 

Excavation  and  foundation  work: 
Excavation 

Foundation  strip  abutmen t 

1 

Job 

L.S. 

O' 

4,230,000 

a.  To  Zone  4 

80,000 

C.Y. 

1.10 

88,000 

b.  To  waste 

Abutment  core  trench 

23,000 

C.Y. 

1  .20 

27,600 

a.  To  Zone  4 

193,000 

C.Y. 

4.85 

936,050 

b.  To  waste 

Spillway  section  abutment 

exc 

10,000 

C.Y. 

4.95 

49,500 

a.  To  Zone  5 

287,000 

C.Y. 

1.10 

315,700 

b.  To  waste 

Spillway  section  rock  exc. 

47,000 

C.Y. 

1.20 

56,400 

a.  To  Zone  2  603,000 

Foundation  strip  river  channel 

C.Y. 

6.40 

3,859,200 

a .  To  Zone  2 

River  channel  core  trench 

175,000 

C.Y. 

1.10 

192,500 

a .  To  Zone  2 

3, 

757,000 

C.Y. 

1.30 

4,884,100 

b.  To  waste 

Diversion  channel 

703,000 

C.Y. 

1.45 

1,019,350 

a.  To  Zone  2  &  5 

1, 

240,000 

C.Y. 

1.45 

1,798,000 

b.  To  waste 

Foundation  work: 

65,000 

C.Y. 

1.55 

100,750 

Line  drilling  -  presplit 

87,800 

S.F. 

1.20 

105,360 

Foundation  drilling  &  grouting 


Embankment  section 

100,000 

L.F. 

16.50 

1,650,000 

Access  gallery 

6,300 

L.F. 

20.00 

126,000 

Drilling  drain  holes 

4,500 

L.F. 

13.10 

58,050 

Foundation  preparation 

8,000 

S.Y. 

15.00 

120,000 

Dental  fill  ~  concrete 

800 

C.Y. 

55.00 

44,000 

Cement 

Earthen  abutments 

Excavation,  borrow: 

2,400 

CWT 

3.00 

7,200 

Strip  and  waste 

100,000 

C.Y. 

0.90 

90,000 

Impervious  Zone  5 

263,000 

C.Y. 

1.75 

460,250 

Dredge  tailings  Zone  2 

1,631,000 

C.Y. 

1.20 

1,957,200 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'cl) 


Cost  : 

Unit  : 

Acct . ; 

Item 

rQuantlty:  Unit 

Price  :  Amount 

No .  : 

?  :  $ 

04.  DAMS  (Cont’d) 

Afterbay  dam  (Cont'd) 


Embankment  fill: 


Impervious  Zone  5 

831,000 

C.Y. 

0.68 

565,080 

Drain  fill  (processed) Zo«e 

3  485,000 

C.Y. 

0.42 

203,700 

Dredge  tailings  Zone  2 

6,025,000 

C.Y. 

0.57 

3,434,250 

Riprap  Zone  6 

67,000 

C.Y. 

6.00 

402,000 

Transition  Zone  4 

456,000 

C.Y. 

0.76 

346,560 

Soil  mechanics  Instruments 

1 

Job 

L.S. 

230,000 

Roac^  surfacing,  guard  rails , 

and  lighting 

6,650 

L.F. 

20.00 

133,000 

Beautification,  landscaping, 
water  quality  control  and 

environmental  consideration 

1 

Job 

L.S. 

030,000 

Subtotal  Afterbay,  foundation  work 

on  earthen 

32,235,400 

portion. 

Spillway 

Concrete  monoliths: 

Concrete 

89,330 

C.Y. 

32.00 

2,858,560 

Cement 

178,660 

COT 

3.00 

535,980 

Pozzolan 

3,570 

Ton 

55.00 

196,350 

Water  stops 

2,060 

L.F. 

8.70 

17,922 

Joint  filler 

2,060 

L.F. 

3.25 

6,695 

Piers,  walls,  baffles,  & 
end  sill 

Concrete  -  formed 

32,560 

C.Y. 

80.00 

2,604,800 

Concrete  -  unformed 

1,000 

C.Y. 

47.00 

47,000 

Cement 

173,170 

COT 

3.00 

519,510 

Steel  reinforcement 

4,027,200 

Lbs . 

0.30 

1,208,160 

Stilling  basin  slab 

Concrete 

14,980 

C.Y. 

47.00 

704,060 

Cement 

66,510 

cm 

3.00 

199,530 

Steel  reinforcement 

1,048,600 

Lbs . 

0.30 

314,580 

Upstream  walls: 

Concrete  -  formed 

3,970 

C.Y. 

80.00 

317,600 

Concrete  -  unformed 

590 

C.Y. 

47.00 

27,730 

Cement 

23,530 

COT 

3.00 

70,590 

Steel  reinforcement 

547,200 

Lbs . 

0.30 

164,160 

Spillway  bridge:  33'  wide 

5  spans  @61.5* 

Concrete 

280 

C.Y. 

197.00 

55,160 

Cement 

1,760 

COT 

3.00 

5 , 280 

Steel  reinforcement 

69,550 

Lbs . 

0.30 

20,865 

A-Jb  steel 

190,050 

Lbs . 

1.05 

199,553 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost 

:  Unit 

Acct . 

I  tein  : 

Quantity : 

Unit 

:  Price 

:  Amount 

No . 

: 

:  S 

:  $ 

04. 

DAMS  (Cont'd) 

Afterbay  dam  (Cont’d) 

Backfill 

Foundation  drains  (stilling 

13,000 

C.Y. 

3.25 

42,250 

basin) 

Drilling  and  grouting 

1 

Job 

L.S. 

100,000 

Anchor  bars 

30,300 

L.F. 

9.25 

280,275 

Handrails 

2,000 

L.F. 

20.00 

40,000 

Structure  Instrumentation 
Beautification ,  landscaping. 

1 

Job 

L.S. 

40,000 

water  quality  control  6f 
environmental  consideration 

1 

Job 

L.S. 

320,000 

Subtotal  Afterbay  Concrete  Portion 

10,896,610 

Gates  &  associated  Items 

Talnter  gates  (53.5’  W 

X  59’  H) 

Talnter  gate  hoists  (Incl. 

5 

Ea.  1 

,300,000 

6,500,000 

oper.  equip.) 

5 

Ea . 

500,000 

2,500,000 

Stop  logs  (Incl.  lifting  beams) 
Top  seal  talnter  gate  (8.5’  W 

1 

Set 

500,000 

500, OOn 

X  15’  H  -  110’  Hd) 

1 

Ea . 

275,000 

275,000 

Talnter  gate  hoists  (incl. 
oper.  equip.) 

Bulkhead  gate  (8.5’  W  x  17’  H  - 

1 

Ea . 

75,000 

75,000 

110’  Hd) 

1 

Ea. 

110,000 

110,000 

Bulkhead  guides  &  miscellaneous 

1 

Ea . 

85,000 

85,000 

Electrical 

1 

Job 

L.S. 

500,000 

Painting  and  testing,  etc. 

1 

Job 

L.S. 

100,000 

Subtotal  Afterbay  Gates,  ^ 

etc . 

10,645,000 

Subtotal  Earthern  Portion 

of  Dam 

32,235,400 

Subtotal  Concrete  Portion 

of  Dam 

10,896,610 

Subtotal 

53,777,010 

Contingencies,  20%  + 

10,752,990 

Subtotal 

64,530,000 

Escalation  to  midpoint  of 

construction 

9,670,000 

Total  Afterbay 

$74,200,000 

TOTAL  DAMS 

$531,300,000 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont*d) 
Cost 


Amount 

$ 


06.  FISH  AND  WILDLIFE  FACILITIES 


Fish  facilities: 

Hatchery  1  Job 

50,000  salmon 
10,000  steelhead 
Supplemental  spawning  channels 

a.  Channel  excavation  unci.  2,825,000  C.Y. 

b.  Embankment  &  fill  175,000  C.Y. 


L.S.  8,000,000 


1.20  3,390,000 
1 . 50  262,500 


Subtotal 


11,652,500 


Contingencies,  20%  + 


2,347,500 


Total  Fish  Facilities 


14,000,000 


Wildlife  facilities: 

Spenceville  Wildlife  and  Recreation 
Area  -  1,500  A.F.  of  water/ 
year,  with  pumphouse  and 
distribution  lines  for 
Dumpsey  Creek  &  Vineyard 


Creek 

1 

Job 

L.S. 

460,000 

Nesting  habitat  for  wildfowl 

1 

Job 

L.S. 

25,000 

Spenceville,  Vegetation  improvement 

1 

Job 

L.S. 

100,000 

Racket t  Creek,  Habitat  improvement 
Turkey  mitigation  lands,  habitat 

1 

Job 

L.S. 

300,000 

improvement 

1 

Job 

L.S. 

65,000 

Government -owned  gravel  tailings, 
habitat  improvement 

Detention  Ponds  and  Habitat 

1 

Job 

L.S. 

150,000 

impyovement 

Fish  and  Wildlife  monitoring  and 

1 

Job 

L.S. 

100,000 

analysis  program 

1 

Job 

.  L.S. 

50,000 

Subtotal 

1,250,000 

Contingencies,  20%  1 

250,000 

Total  Wildlife  Facilities 

1,500,000 

TOTAL  FISH  AND  WILDLIFE  FACILITIES 

$ 

15,500,000 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost 

:  Unit 

Acct . 

I  tern 

: Quantity 

Unit 

:  Price 

:  Amount 

No. 

:  $ 

J _ $ _ 

07. 

POWERPLANT  MAIN  DAM  (1,350MW) 

.1 

Powerhouse 

Excavation 

Building: 

Common 

100,600 

C.Y. 

1.10 

110,660 

Rock 

Close  line  drilling  - 

301,400 

C.Y. 

5.50 

1,657,700 

presplit 

56,400 

S.F. 

1.20 

67,680 

Parking  &  building  access: 

Common 

62,500 

C.Y. 

1.10 

68,750 

Rock 

Close  line  drilling  - 

51,600 

C.Y. 

5.50 

283,800 

presplit 

48,900 

S.F. 

1.20 

58,680 

Foundation  preparation 

9,000 

S.Y. 

6.50 

58,500 

Backfill  and  grading 
Penstocks 

562,700 

C.Y. 

3.25 

1,828,775 

A537  (Can) 

5,657,000 

Lbs . 

1.05 

5,939,850 

A36  (Stiffeners) 

270,600 

Lbs . 

1.65 

446,490 

Concrete 

19,700 

C.Y. 

120.00 

2,364,000 

Cement 

101,700 

cm 

3.00 

305,100 

Steel  reinforcement 

2,955,000 

Lbs  . 

0.30 

886,500 

Building  (170.5’  X  472’) 

1 

Job 

L.S. 

15,850,000 

Draft  tube  bulkheads 

Draft  tube  gate  guides 

3 

£a . 

290,000 

870,000 

std.  turbines 

Draft  tube  gate  guides 

1 

Set 

110,000 

110,000 

pump  turbines 

3 

Set 

120,000 

360,000 

Miscellaneous  metal 
Beautification,  landscaping, 

1 

Job 

L.S. 

2,100,000 

water  quality  control  & 
environmental  considerations 

1 

Job 

L.S  . 

800,000 

Subtotal 

34,166,485 

Contingencies,  20%  + 

6,833,515 

Subtotal 

41,000,000 

Escalation  to  midpoint 

of  construction 

8,600,000 

Total  Powerhouse 

49,600,000 
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TABLE 

IV  -  ESTIMATE  OF  PROJECT  FIRST  COST 

-  (Cont' 

d) 

Cost 

Acct. 

No. 

• 

• 

:  I  tern 

Quantity 

:  Unit 

;  Unit  : 

:  Price  : 

;  $  : 

Amount 

$ 

07. 

.2 

POWERPLANT  (Cont’d) 

Turbines  and  generators 

Standard  turbine  units: 

Turbines 

1 

Ea. 

10,350,000 

10,350,000 

Governors 

1 

Ea. 

190,000 

190,000 

Generators 

1 

Ea. 

6,980,000 

6,980,000 

Pump  turbine  units: 

Turbines 

2 

Ea. 

12,950,000 

25,900,000 

Governors 

2 

Ea. 

190,000 

380,000 

Motor  generators 

2 

Ea. 

6,310,000 

12,620,000 

Butterfly  valves  &  oper. 

30'  0  -  372'  Hd 

2 

Ea. 

10,000,000 

20,000,000 

Subtotal 

76,420,000 

Contingencies,  20%  +  15,280,000 


.3 

Subtotal 

Escalation  to  midpoint  of  construction 

Total  Turbines  and  Generators 

Switchyard  accessory ,  miscellaneous , 
powerplant  equipment,  and  tailrace 
switchyard  equipment  1  Job 

L.S. 

91,700,000 

19,200,000 

110,900,000 

16,000,000 

Mechanical  items: 

Powerhouse  bridge  crane 

1 

Job 

L.S. 

2,785,000 

Miscellaneous  mechanical 
equipment  &  accessories 

1 

Job 

L.S. 

8,390,000 

Electrical  items: 

Power  transformers 

3 

Ea. 

785,000 

2,355,000 

Miscellaneous  electrical 
equipment  &  accessories 

1 

Job 

L.S. 

5,570,000 

Tailrace 

Excavation: 

Common 

150,400 

C.Y. 

1.65 

248,160 

Rock 

254,800 

C.Y. 

5.50 

1,401,400 

Close  line  drilling  - 
presplit 

56,700 

S.F. 

1.20 

68,040 

Drilling  and  grouting  for 
anchor  bars 

6,800 

L.F. 

9.25 

62,900 

Concrete 

4,200 

C.Y. 

120.00 

504,000 
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TABLE 

IV  -ESTIMATE  OF  PROJECT  FIRST  COST 

-  (Cont’d) 

Cost 

Acct . 

Item 

:(Juantl  ty 

:  Unit 

Prill- 

:  Amount 

No* 

; 

$ _ 

.J. _ $_ _ 

07. 

POWERPLANT  (Cont'd) 

.3 

Switchyard  accessory ,  miscellaneous , 

powerplant  equipment,  and  tailrace  (Cont’ 

d) 

Cement 

21,700 

CWT 

3.00 

65,100 

Steel  reinforcement 
Beautification ,  landscaping , 

386,400 

Lbs . 

0.30 

115,920 

water  quality  control,  & 
environmental  consideration 

1 

Job 

L.S. 

110,000 

Subtotal 

37,675,520 

Contingencies,  20%  + 

7,524,480 

Subtotal 

45,200,000 

Escalation  to  midpoint  of 

construction 

9,500,000 

Total  Switchyard  Accessory,  Misc. 

Equip . 

&  Tailrace 

54,700,000 

TOTAL  POWERPLANT  MAIN  DAM 

$ 

215,200,000 

07. A 

AFTERBAY  POWERPLANT  (15MW) 

.lA 

Powerhouse 

Excavation 

Common 

3,756 

C.Y. 

1.10 

4,132 

Rock 

10,316 

C.Y. 

5.50 

56,738 

Foundation  preparation 
Powerhouse  struct. 

1,595 

S.Y. 

6.50 

10,368 

Concrete 

18,957 

C.Y. 

230.00 

4,360,110 

Powerhouse  roof 

1 

Job 

L.S. 

35,000 

Backfill  &  grading 

Powerhouse  intake  works 

5,406 

C.Y. 

3.25 

17,570 

Intake  trashracks 

1 

Job 

L.S . 

20,000 

Intake  trashrack  guides 

Intake  gate  and  bulkhead 

1 

Job 

L.S. 

105,000 

guides  and  sills 

1 

Job 

L.S. 

25,000 

Intake  bulkhead 

1 

Job 

L.S. 

10,000 

Intake  gate 

1 

Job 

L.S. 

20,000 

Intake  gantry  crane 

1 

Job 

L.S. 

260,000 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost 

Unit 

: 

Acct . 

I  tern 

:Quantl ty 

Unit 

Price 

:  Amount 

No . 

$ 

j _ $ _ 

07. A 

AFTERBAY  POWERPLANT  (Cont'd) 

.lA 

Powerhouse  (Cont ’ d) 

Draft  tube  equipment 

Draft  tube  bulkhead 

Guide  and  sills 

1 

Job 

L.S. 

60,000 

Draf t  tube  bulkheads 

1 

Job 

L.S. 

20,000 

Subtotal 

5,003,918 

Contingencies ,  20%  + 

996,082 

Subtotal 

6,000,000 

Escalation  to  midpoint 

of  construction 

900,000 

Total  Powerhouse 

6,900,000 

.2A 

Turbines  and  generators 

Turbines 

2 

Ea. 

250,000 

500,000 

Governors 

2 

Ea . 

125,000 

250,000 

Generators 

2 

Ea. 

520,000 

1,040,000 

Subtotal 

3,790,000 

Contingencies,  20%  + 

360,000 

Subtotal 

2,150,000 

Escalation  to  midpoint 

of  construction 

300,000 

Total  Turbines  and  Generators 

2,450,000 

.3A 

Switchyard  accessory  and  misc. 

< 

powerplant  equipment  and 

tallrace 

. 

Mechanical  items 

Powerhouse  crane 

1 

Job 

L.S. 

150,000 

Misc.  mechanical  equipment 
Electrical  items 

1 

Job 

L.S. 

370,000 

Transformers 

2 

Ea  • 

180,000 

360,000 

Switchyard  equipment 

1 

Job 

L.S. 

695,000 

Misc.  electrical  equipment 

1 

Job 

L.S. 

195,000 

Misc.  powerplant  cost 

1 

Job 

L.S. 

175,000 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost  : 

:  :  Unit 

Acct . : 

I  tern 

:Quantlty:  Unit  :  Price 

‘^0 .  : 

:  :  :  $ 

Amount 

$ 


07. A  AFTERBAY  POWERPLANT  (Cont’d) 

. 3A  Switchyard  accessory  and  misc. 
powerplant  equipment  and 
tailrace 


Tailrace 


Excavation: 


Common 

49,1^0 

C.Y. 

1.10 

54 , 054 

Rock 

5,140 

C.Y. 

5.50 

28,270 

Water  quality  control 
and  environmental  consid. 

1 

Job 

L.S. 

100,000 

Subtotal  2,127,324 


Contingencies,  20%  + 


422,676 


Subtotal 


2,550,000 


Escalation  to  midpoint  of  construction 


400,000 


Total  Switchyard  Accessory  and 

Misc.  Equip.  &  Tailrace  2,950,000 


Total  Pov^erplant  Afterbay  Dam 
TOTAL  P01>^RPLANT 


$  12,300,000 

$  227,500,000 


08.  ROADS 

Access  road  -  existing  20’ 
paved  road  resurface  &  suppl. 
work 

Access  road  -  Incl.  suppl. 
work  28’  paved  (Exc.  32,000 
CY/Mi) 

Beautification  and  landscaping 
Subtotal 

Contingencies,  20%  + 
TOTAL  ROADS 


1.0  Mile 

5.1  Mile 
1  Job 


30,000 

260,000 

L.S. 

$ 


30,000 

1,326,000 

40,000 

1,396,000 

274,000 

1,670,000 
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TABLE  IV  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 

Cost 
Acc  t , 
No  > 

Item  :Quantlty 

Unit 

Unit  : 

Price  :  Amount 

S  :  S 

14.  RECREATION  FACILITIES  (INITIAL) 


Recreation  facilities  around  the  lake 
Road  End  Development 

Road  end  turn-around  paved 

(exc.  200  CY) 

Parking  area  -  25  cars  paved 

13 

Ea. 

4,600 

59,800 

(1,500  SY) 

13 

Ea. 

7,800 

101,400 

Portable  chemical  toilets 

26 

Ea. 

500 

13,000 

Landscape  development 

Subtotal  Road  End  Development 

1 

Job 

L.S. 

35,800 

210,000 

Englebrlght  relocation  -  headquarters 


Access  road  incl.  suppl*  work 

Double  lane  paved  (exc. 

70,000  CY/Ml) 

0.2  Mile 

405,000 

81,000 

Boat  launching  ramp  excavation 
Boat  launching  ramp  2-lanes 

2,200  C.Y. 

4 

8,800 

6**  cone,  with  stab.  aggr. 

460  L.F. 

100 

46,000 

Boarding  floats 

2  Ea. 

8,500 

17,000 

Parking  area  50  cars  excavation 
Parking'  area  50  cars  paved 

4,100  C.Y. 

3 

12,300 

(3,000  SY) 

Boat  launching  ramp  turnaround 

1  Job 

L.S. 

12,000 

excavation 

2,700  C.Y. 

3 

8,100 

Boat  launching  ramp  turnaround 

paved  (1,500  SY) 

1  Job 

L.S. 

2,600 

Camp  site  boat-in  (150  SY) 

35  E^. 

700 

24,500 

Subtotal  Headquarters 

212,300 

Englebright  relocation-Joe  Miller  Ravine 

Access  road  incl.  suppl.  work 

Double  lane  paved  (exc. 

70,000  CY/Mi) 

0.1  Mile 

405,000 

40,500 

Boat  launching  ramp  excavation 
Boat  launching  ramp  2-lanes 

2,200  C.Y. 

4 

8,800 

6"  cone,  with  stab.  aggr. 

570  L.F. 

100 

57,000 

Boarding  floats 

2  Ea . 

8,500 

17,000 
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TABLE  IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  -  (ContM) _ 

Cost  :  •  : 

Acct.:  Item  ‘.Quantity:  Unit 

No. :  _ : _ : _ 


Unit 

Price 

$ 


Amount 

$ 


14.  RECREATION  FACILITIES  (INITIAL)  (Cont’d) 

Recreation  facilities  around  the  lake  (Cont'd) 


Boat  launching  ramp  turnaround 

Excavation  600 

Boat  launching  ramp  turnaround 

Paved  (1,500  SY)  1 

Subtotal  “  Joe  Miller  Ravine 

Subtotal 

Contingencies,  20Z  + 

Tota]  Recreation  Facilities  Around 

Recreation  facilities  Lower  Yuba  River 
River  mouth  area 


Access  road  incl.  suppl.work 
Two  lanes  unpaved  (exc. 

7,500  CY/Mi)  0.5 

Parking  area  25  cars  unpaved 

Stab.  aggr.  (750  SY)  1 

Boat  launching  ramp  unpaved 

Stab.  aggr.  (1,670  SY)  1 

Picnic  Site  4 

Portable  chemical  toilets  2 

Landscaping  development  1 


Subtotal  River  Mouth  Area 
Hailwood  area 


Access  road  incl.  suppl.  work 


Two  lane  unpaved  (exc. 

7,500  CY/Mi)  0.1 

Parking  area  25  cars  unpaved 

Stab.  aggr.  (750  SY)  1 

Boat  launching  ramp  unpaved 

Stab.  aggr.  (1,670  SY)  1 

Picnic  sites  4 

Portable  Chemical  Toilets  2 

Landscaping  Development  1 


Subtotal  Hailwood  Area 


C.Y. 

3 

]  .  BOO 

Job 

L.S. 

_ 2,600 

127,700 

550,000 

110,000 

the  Lake 

660,000 

Mile 

70,000 

35,000 

Job 

L.S. 

3,800 

Job 

L.S. 

5,800 

Ea. 

590 

2.360 

Ea. 

500 

1,000 

Job 

L.S. 

1,520 

49,480 


Mile 

70,000 

7,000 

Job 

L.S. 

3,800 

Job 

L.S  . 

5,800 

Ea . 

590 

2,360 

Ea 

500 

1.000 

Job 

L.S. 

1,520 

21,480 
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TABLE  iV  -  ESTIIUTE 

OF  PROJECT 

FIRST  COST  -  (Cont'd) 

Cost  : 

:  :  :  ‘Hull 

Acct . : 

I  tern 

•.Quantity:  Unit  :  Price 

No.  : 

:  :  :  ^ 

lA.  RECREATION  FACILITIES  (INITIAL)  (Cont'd) 

Recreation  facilities  Lower  Yuba  River  (Cont'd) 

Daguerre  area 

Access  road  incl.  suppl.  work 
Two  lanes  unpaved  (exc. 


7,500  CY/Ml) 

1  .A 

Mile 

70,000 

Parking  area  60  cars  unpaved 
Stab.  aggr.  (1,800  SY) 

1 

Job 

L.S. 

Boat  launching  rarap  unpaved 

Stab.  aggr.  (1,670  SY) 

1 

Job 

L.S. 

Kiosk  entrance 

1 

Job 

L.S. 

Picnic  sites 

12 

Ea . 

590 

Portable  chemical  toilets 

8 

Ea . 

500 

Water  supply  &  dist.  system 

1 

Job 

L.S. 

Landscaping  development 

1 

Job 

L.S. 

Subtotal  Daguerre  Area 
Gold  tailing  area 
Access  road  incl.  suppl.  work 


Two  lanes  unpaved  (exc. 


7,500  CY/Mi) 

0.9 

Mile 

70,000 

Parking  area  25  cars  unpaved 

Stab.' aggr.  (750  SY) 

1 

Job 

L.S. 

Boat  launching  ramp  unpaved 

Stab.  aggr.  (1,670  SY) 

1 

Job 

L.S. 

Picnic  sites 

A 

Ea . 

590 

Portable  chemical  toilets 

2 

Ea . 

500 

Landscaping  development 

1 

Job 

L.S. 

Subtotal  Gold  Tailing  Area 
Subtotal 

Contingencies,  20%  + 

Total  Recreation  Facilities  Lower  Yuba  River 
TOTAL  RECREATIOr^  FACILITIES  (INITIAL) 


Acio  unt 
$ 


98,000 

7,600 

5,800 
A,  000 
7,080 
A, 000 
6,000 
6,560 

139, OAO 


63,000 

3.800 

5.800 
2,360 
1 ,000 
1,520 

77,A80 

287, A8n 

_ 52,520 

3A0,000 

$1,000,000 
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TABLE 

IV  -  ESTIMATE  OF  PROJECT  FIRST  COST  - 

-  (Cunt’d) 

Cost 

'  Unit . 

Acct . 

Item  iQuantity: 

Unit 

:  Prico 

Amount 

No, 

:  5 

_ $ _ 

00 

i-H 

CULTURAL  RESOURCES  PRESERVATION 

Demolition  &  site  clearing,  cleaning 

Brick  &  transportation 

1 

Job 

L.S. 

10,000 

Erection  of  replica  of  original  structure 

(Wells  Fargo  Building  at 

Tlmbuctoo)  (Approx.  25'  x  40') 

1 

Job 

L.S. 

100,000 

Raise  Bridgeport  covered  wooden 

bridge  &  restore  (230'  Igt, 

raise  15') 

1 

Job 

L.S. 

335,000 

Archaeological  &  historical 

investigation  and  recovery 

1 

Job 

L.S. 

7,530,000 

Subtotal 

7,975,000 

Contingencies,  20%  + 

1,595,000 

TOTAL  CULTURAL  RESOURCES  PRESERVATION 

$9,570,000 

19. 

BUILDINGS,  GROUNDS  &  UTILITIES 

Administration  area 

Admin,  office/visitor's  center 

(Display  area,  60  seat 

theater,  offices,  etc.) 

10,000 

S.Y. 

40  .00 

400,000 

Residences 

2 

Ea  . 

42,000 .00 

84,000 

Parking  area  (asphalt  paved. 

excavation  160  CY) 

800 

S.Y. 

5.50 

4,400 

Sidewalks  &  curbs 

25 

C.Y. 

100 

2,500 

Elec,  power  lines  (3.8  miles) 

1 

Job 

L.S. 

225,000 

Telephone  lines  (1.9  miles) 

1 

Job 

L.S. 

40,000 

Water  treatment  plant  &  facilities  1 

Job 

L.S. 

215,000 

Sewage  disposal  facilities 

1 

Job 

L.S. 

235,000 

Landscaping 

1 

Job 

L.S. 

25,000 

Subtotal  Administration  Area 

1,230,900 

Overlook  area 

Overlook  (pole  type  structure 

not  inclosed,  benches  &  display 

area  approx.  600  S.F.) 

1 

Job 

L.S. 

25,000 

Restroom  (A- fixture) 

1 

Job 

L.S. 

35,000 

Parking  area  (asphalt  paved. 

excavation  2,800  CY) 

975 

S.Y. 

17.50 

17,063 
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TABLE 

IV  -  ESTIMATE  OF  PROJECT  FIRST  COST 

-  (Cont'd) 

Cost 
Acct . 
No. 

Item 

Quantity : 

Unit  : 

Uni  t 
Price 

:  Amount 
:  $ 

19. 

BUILDINGS,  GROUNDS  &  UTILITIES  (Cont'd) 
Overlook  area  (Cont'd) 

Water  treatment  plant  & 
facilities  1 

Job 

L.S. 

65,000 

Sewage  disposal  facilities 

1 

Job 

L.S. 

35,000 

Landscaping 

1 

Job 

L.S. 

5,000 

Subtotal  Overlook  Area 

182,063 

Corporation  Yard 


Shop 

1,500 

S.F. 

30.00  A5,0n0 

Warehouse 

1,875 

S.F. 

20.00  37,500 

Flammable  storage 

300 

S.F. 

25.00  7,500 

Chemical  storage 

308 

S.F. 

25.00  7,700 

Storage  area  (asphalt  paved, 

excavation  37,000  CY) 

10,000 

S.Y. 

17.50  175,000 

Subtotal  Corporation  Yard 

272,700 

Powerplant  area 

Corporation  yard  (asphalt  paved, 

excavation  750  CY) 

3,750 

S.Y. 

7.30  27,375 

Water  storage  &  distribution 

1 

Job 

L.S.  25,000 

Sewage  disposal  facilities 

1 

Job 

L.S.  25,000 

Subtotal  Powerplant  Area 

77,375 

Sub total 

1,763,038 

Contingencies ,  20%  + 

336,962 

TOTAL  BUILDINGS,  GROUNDS  & 

UTILITIES 

$2,100,000 

20.  PERMANENT  OPERATING  EQUIPMENT 

Project  tools  &  equipment 

1 

Job 

L.S.  336,500 

Communication  systems 

1 

Job 

L.S.  A10,000 

Maintenance  truck  crane 

1 

Job 

L.S.  88,500 

Subtotal 

835,000 

Contingencies ,  20%  + 

165,000 

TOTAL  PERMANENT  OPERATING  EQUIPMENT 


$1,000,000 


M-AA 


-  L ST  I  MA  I  K  OT  PltO  Il  CT  FIltST  COST  ‘i)._ . 

(Jo'st  :  *  :  :  UnU 

Acct.:  1  lem  ;Quarility:  Unit  :  Price 

No.  :  :  .  . ..I. 


Aiiiouni 

-J. 


30.  ENGINEERING  AND  DESIGN 

31.  SUPERVISION  AND  ADMINISTRATION 

TOTAL  PROJECT  FIRST  COST  (FEDERAL) 


$  49,400,000 
$  53,500,000  (a) 
$961,000,000 


(a)  Excludes  GSA-controlled  bldg,  space  cost. 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 


TABLE  V  -  ESTIMATE  OF  ANNUAL  COST,  STAGE  II 
3-1/4%  INTEREST 
(1  October  1976  Ptice  Level) 

DAM  AND  RESERVOIR  -  FEDERAL 


1.  INVESTMENT  COST 

a.  First  cost 

b.  Interest  during  construction 

(1)  Yuba  River  Dan  Powerplant 

(3  yrs  X  3-1/4%  x  1/2  x  1.145  x  127,900,000) 

(2)  Afterbay  Dam  and  Powerplant  and  Power  Intake 
(2  yrs  X  3-1/4%  x  1/2  x  1.145  x  24,400,000) 

c.  Gross  (or  net)  investment 

2.  ANNUAL  COST 

a.  Interest  (3-1/4%  x  Ic) 

b.  Amortization  (100  yrs  @  0.00138  x  Ic) 

c.  Maintenance  and  operation 

d.  Major  replacements 

3.  TOTAL  ANNUAL  COST  (FEDERAL) 
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\ 


(Add  900  MW) 


$175,000,000 

8,047,000 

(7,139.000) 

Works 

(908,000) 

$183,047,000 


5,949,000 

253,000 

3,831,000 

546,000 

$10,579,000 


MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFRONIA 
GDM  PHASE  I 

TABLE  VI  -  ESTIMATE  OF  ANNUAL  COST,  STAGE  II  (Add  900  MW) 
6-3/8%  INTEREST 
(1  October  1976  Price  Level) 

DAM  AND  RESERVOIR  -  FEDERAL 


1.  INVESTMENT 

a.  First  cost  175,000,000 

b.  Interest  during  construction  15,785,000 

(1)  Yuba  River  Dam  Powerplant 
(3  yrs  X  6-3/8%  x  1/2  x 

1.1A5  X  12  %900,000)  (14,004,000) 

(2)  Afterbay  Dam  and  Powerplant  and  power  Intake  works 
(2  yrs  X  6-3/8%  x  1/2  x 

1.145  X  24,400,000)  (  1.781.000) 

c.  Gross  (or  net)  investment  $  190,785,000 


2.  ANNUAL  COST 

a.  Interest  (6-3/8%  x  Ic)  12,163,000 

b.  Amortization  (100  yrs  @  0.00014  x  Ic)  27,000 

c.  Maintenance  and  operation  3,831,000 

d.  Major  replacements  292.000 


3.  TOTAL  ANNUAL  COST  (FEDERAL) 


$  16,313,000 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  VII  -  SUMMARY  ESTIMATE  OF  FIRST  COST,  STAGE  II  (ADD  900  MV/) 


(1  October  1976  Price  Level) 

Cost  : 

Acct . : 

Feature 

:  Subtotal 

Total 

No.  : 

:  $  : 

$ 

DAM  AND  RESERVOIR  -  FEDERAL 


04.  DAMS 

Power  Intake  Works 
Afterbay  Dam 

07 .  POWERPLANT 

Powerplant  Yuba  River  Dam 
Powerplant  Afterbay  Dam 

08.  ROADS 

19.  BUILDINGS  GROUNDS  AND  UTILITIES 

SUBTOTAL 

30.  ENGINEERING  AND  DESIGN 

31.  SUPERVISION  AND  ADMINISTRATION 

TOTAL  COST  FEDERAL 


12,900,000 

10,200,000 


127,900,000 

1,300,000 


23,100,000 


129,200,000 


240,000 

460.000 

153,000,000 

11,300,000 


$175,000,000 


(a)  Excludes  GSA-controlled  bldg,  space  cost. 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST,  STAGE  II  (ADD  900  MW) 
(1  October  1976  Price  Level) 


Cost  : 

:  :  :  Unit 

Acct. : 

Item 

: Quantity;  Unit  :  Price 

:  Amount 

No.  ; 

:  :  $ 

:  $ 

04.  DAMS 


Main  Dam  (Yuba  River  Dam) 

Power  Intake  Works 
Trashracks 
Shutters 

Provision  to  bulkhead  penstock 
(2  bulkheads) 

Mechanical 

Penstock  gates 
(26'  W  X  39.17'  H  x  340'  Hd) 
Penstock  gate  hoists  and 
operating  equipment 

Subtotal 

Contingencies,  20%  + 
Subtotal 


Subtotal  Main  Dam 
(Yuba  River  Dam) 

Afterbay  Dam 
Earthen  Portion 
Clearing 
Damslte 
Borrow  areas 


755,000 

571,000 

Lbs. 

Lbs. 

1.50 

1.75 

1,132,500 

999,250 

1 

Job 

L.S. 

10,000 

2 

Ea. 

3,000,000 

6,000,000 

2 

Set 

1,000,000 

2,000,000 

10,141,750 

2,028,250 

12,170,000 


730,000 

$12,900,000 

10,141,750 

10  Ac.  87C.00  8,700 

10  Ac.  165.00  1,650 


Escalation  to  Midpoint  of  Construction 
Total  Power  Intake  Works  (Yuba  River  Dam) 
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TABLE 

VIII  -  ESTIMATE  OF  PROJECT  FIRST 

COST,  STAGE 

II  - 

(Cont 'd) 

Cost 
Acct . 
No. 

:  Item 

: Quantity 

Unit 

:  Unit 
:  Price 
:  $ 

:  Amount 
:  $ 

OA. 

DAMS  (Cont'd) 

Excavation  and  foundation  work 
Excavation 

Foundation  strip  abutment 
a.  To  Zone  4 

14,000 

C.Y. 

1.10 

15,400 

b.  To  waste 

8,000 

C.Y. 

1.45 

11,600 

Abutment  core  trench 
a.  To  Zone  4 

221,800 

C.Y. 

4.85 

1,075,730 

b.  To  waste 

11,700 

C.Y. 

5.20 

60,840 

Foundation  work 

Dental  fill 
a.  Concrete 

100 

C.Y. 

65.00 

6,500 

b.  Cement 

300 

CWT 

3.00 

900 

Foundation  drilling  & 
grouting 

129,000 

L.F. 

16.50 

2,128,500 
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TABLE  VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST.  STAGE  II  -  (Cont*d) _ 

Cost  :  :  :  :  Unit  : 

Acct.:  Item  rQuantity:  Unit  :  Price  :  Amount 

No.  ;   :  :  :  $  :  $ 


04.  DAMS  (Cont'd) 


Afterbay  dam  (Cont’d) 

Earthen  abutments 
Excavation,  borrow: 

Strip  and  waste 
Impervious  Zone  5 
Drain  fill  (processed)  Zone  3 
Dredge  tailings  Zone  2 
Riprap  Zone  6 
Embankment  fill: 

Impervious  Zone  5 
Drain  fill  (processed)  Zone  3 
Dredge  tailings  Zone  2 
Riprap  Zone  6 
Transition  Zone  4 
Road  surfacing,  guard  rails, 
and  lighting 

Remove  road  (top  of  el.  258) 
(remove  lighting,  guard 
rails,  &  28’  rd. 
Beautification,  landscaping, 
water  quality  control,  and 
environmental  consideration 


34,300  C.Y. 
276,600  C.Y. 

113.200  C.Y. 

221.500  C.Y. 
40,000  C.Y. 

188,400  C.Y. 

107.500  C.Y. 

221.500  C.Y. 
40,000  C.Y. 

271.200  C.Y. 

10,900  L.F. 


1.3  Mile 


1  Job 


1.35 

46,305 

1.80 

497,880 

5.20 

588,640 

1.30 

287,950 

9 

360,000 

0.78 

146,952 

0.42 

45,150 

0.35 

77,525 

0.30 

12,000 

0.74 

200,688 

20 

218,000 

25,000 

32,500 

L.S. 

170.000 

Subtotal  -  Earthen  Portion 


5,993,410 


Spillway 

Piers  and  walls: 

Concrete 

Cement 

Steel  reinforcement 
Drilling,  grouting,  &  doweling 
for  walls  and  piers 
Upstream  walls: 

Concrete  -  formed 
Concrete  -  unformed 
Cement 

Steel  reinforcement 
Spillway  bridge  (raising  from 
el.  258  to  el.  280) 

5  .spans  @  1,800  S.F.  & 

50,000  lbs.  each 
Handrails 

Beautification,  landscaping, 
water  quality  control,  and 
environmental  consideration 


7,860 

C.Y. 

90 .00 

707,400 

40,600 

CWT 

3  .00 

121,800 

943,200 

Lbs. 

0.30 

282,960 

1 

Job 

L.S. 

20,000 

810 

C.Y. 

90.00 

72,900 

240 

C.Y. 

57.00 

13,680 

5,420 

CWT 

3.00 

16,260 

126,000 

Lb  s . 

0.30 

37,800 

1 

Job 

L.S. 

180,000 

2,000 

L.F. 

2a  00 

40,000 

1 

Job 

L.S. 

45,000 

Subtotal  -  Spillway 
M-51 


1,537,800 


TABLE  VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST.  STAf.C  II  -  (Cont'd) _ 

Cost  :  :  :  :  Unit  : 

Acct. :  Item  ;Quantity:  Unit  :  Price  :  Amount 

No.  :  :  :  :  $  ;  $ 


04.  DAMS  (Cont'd) 

Afterbay  Dan  (Cont'd) 

Gates  and  associated  items 
Top  seal  for  tainter  gates 


(53.5’W  X  59’  H) 

1 

Job 

L.S. 

10,000 

Relocate  Tainter  gate  hoists  -  incl. 
oper.  equip.  (53.5'  W  x  59  H) 

5 

Ea. 

50,000 

250,000 

Modify  Tainter  gate  hoists  -  incl. 

oper.  equip.  (8.5^  W  x  15*  H) 

1 

Ea. 

27,500 

27,500 

Bulkhead  guides  &  inlsc. 

1 

Ea. 

8,500 

8,500 

Electrical 

1 

Job 

L.S. 

50,000 

Painting,  testing,  etc. 

1 

Job 

L.S. 

50,000 

Extension  of  stop  log  slot  guides 

1 

Job 

L.S. 

50.000 

Subtotal  -  Gates  & 

Associated  Items 

446,000 

Subtotal  Earthen  Portion 

5,993,410 

Subtotal  Spillway 

1,537,800 

Subtotal 

7,977,210 

Contingencies,  20%  ^ 

1,602,790 

Subtotal 

9,580,000 

Escalation  to  Midpoint  of  Construction 

620,000 

Total  Afterbay  Dam 

$10,200,000 

TOTAL  DAMS 

$23,100,000 
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TABLE 

VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST.  STAGE 

II  - 

(Cent  *  d) 

Cost 

Acct. 

No. 

•  • 

•  • 

Item  : Quantity: 

•  • 

•  • 

Unit 

:  Unit 
:  Price 
:  $ 

• 

• 

:  Amount 
$ 

07. 

.1 

POWERPLANT 

Powerhouse 

Excavation 

Building : 

Conmon 

28,200 

C.Y. 

1.10 

31,020 

Rock 

88,300 

C.Y. 

5.50 

485,650 

Close  line  drilling  - 
presplit 

35,200 

S.F. 

1.20 

42,240 

Parking  &  building  access: 
Common 

252,400 

C.Y. 

1.10 

277,640 

Rock 

41,200 

C.Y. 

5.50 

226,600 

Close  line  drilling  - 
presplit 

39,400 

S.F. 

1.20 

47,280 

Foundation  preparation 

3,500 

S.Y. 

6.50 

22,750 

Backfill  and  grading 

272,400 

C.Y. 

3.25 

885,300 

Removal,  modification  and 

replacement  of  existing  roads,  1 

Job 

L.S. 

1,000,000 

parking ,  etc . 

Penstocks 

A537  (can)  3 

,757,300 

Lbs . 

1.05 

3,945,165 

A36  (stiffeners) 

171,900 

Lbs. 

1.65 

283,635 

Concrete 

12,500 

C.Y. 

130.00 

1,625,000 

Cement 

64,500 

CWT 

3.00 

193,500 

Steel  reinforcement  1 

,875,000 

Lbs . 

0.30 

562,500 

Building  (170.5'  x  226') 

1 

Job 

L.S. 

7,786,000 

(1  pump  turbine  bay  & 
erection  bay) 

Draft  tube  equipment 

Pump  turbine  units 

Draft  tube  gate 

3 

Job 

290,000 

870,000 

(3-35'  W  X  32'  H  X  195  HD) 
Draft  tube  gate  guides 

1 

Set 

122,700 

122,700 

Mlsc.  metal,  etc. 

1 

Job 

L.S. 

1,553,400 

Beautification,  landscaping, 
water  quality  control,  and 
environmental  considerations  1 

Job 

L.S. 

580,000 

Subtotal 

Contingencies,  202  + 

Subtotal 

Escalation  to  Midpoint 

Total  Powerhouse 

of  Construction 

20,540,380 

4.109,620 

24,650,000 

2,250,000 

$26,900,000 
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TABLE 

VIII  -  ESTIMTE  OF  PROJECT  FIRST  COST,  STAGE 

II  -  (C 

ont  *  d) 

Cost 

Unit 

Acct. 

Item 

Quantity: 

Unit  : 

Price 

:  Amount 

No. 

$ 

:  $ 

07. 

POWERPLANT  (Cont'd) 

.2 

Turbines  and  generators 

Pump  turbine  units: 

Turbines 

2 

Ea.  12, 

950,000 

25,900,000 

Governors 

2 

Ea. 

190,000 

380,000 

Motor  generators 

2 

Ea  •  6 , 

310,000 

12,620,000 

Butterfly  valves  &  oper. 

2 

Ea.  10, 

000,000 

20,000,000 

Subtotal 

58,900,000 

Contingencies,  20Z  + 

11,800,000 

Subtotal 

70,700,000 

Escalation  to  Midpoint 

of  Construction 

6,400,000 

Total  Turbines  and  Generators 

$77,100,000 

.3 

Switchyard  accessory,  miscellaneous 

powerplant  equipment,  and  tallrace 

Switchyard  equipment 

1 

Job 

L.S. 

4,500,000 

Mechanical  Items: 

Mlsc*  mechanical  equipment 

and  accessories 

1 

Job 

L.S. 

6,370,000 

Electrical  Items: 

Power  transformers 

1 

Job 

L.S. 

1,570,000 

Mlsc*  electrical  equipment 

and  accessories 

1 

Job 

L.S. 

3,710,000 

Tallrace 

Excavation: 

Common 

228,300 

C.Y. 

1.65 

376,695 

Rock 

221,600 

C.Y. 

5.50 

1,218,800 

Close  line  drilling  - 

presplit 

31,900 

S.F. 

1.20 

38,280 

Drilling  &  grouting  for 

anchor  bars 

3,900 

L.F. 

9.25 

36,075 

Concrete 

2,350 

C.Y. 

1.30 

305,500 

Cement 

12,100 

CWT 

3  00 

36,300 

Steel  reinforcement 

216,200 

Lbs . 

0.30 

64,860 

Beautification,  landscaping. 

water  quality  control,  and 

environmental^  considerations  ^ 

Job 

L.S. 

60,000 

M'5A 


TABLE  VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST.  STAGE  II  -  (Cont'd) 


Cost  : 

Acct . : 

Item 

:  :  :  Unit 

rQuantity:  Unit  :  Price 

:  Amount 

No.  : 

:  :  :  $ 

:  $ 

07.  POWERPLANT  (Cont'd) 

.3  Switchyard  accessory,  miscellaneous 

powerplant  equipment,  and  tailrace  (Cont'd) 

Subtotal  18,286,510 

Contingencies,  20%  +  3,663,490 

Subtotal  21,950,000 

Escalation  to  Midpoint  of  Construction  1,950,000 


Total  Switchyard  Accessory,  Miscellaneous 

Powerplant  Equipment,  and  Tailrace  $23,900,000 

TOTAL  POWERPLANT  MAIN  DAM  $127,900,000 


07. A  AFTERBAY  POWERPLANT 

Add  concrete  extension  at  Intake 
Cement 

Steel  reinforcement 

Extend  intake  trashrack  guides 

Extend  Intake  gate  guides 

Subtotal 


3, 

,900 

C.Y. 

240.00 

936,000 

20, 

,000 

CWT 

3.00 

60,000 

46, 

,000 

Lbs . 

0.30 

13,800 

1 

Job 

L.S. 

10,000 

1 

Job 

L.S. 

3,000 

1,022,800 


Contingencies,  20%  + 

Subtotal 

Escalation  to  Midpoint  of  Construction 
TOTAL  AFTERBAY  POWERPLANT 


207,200 

1,230,000 

70,000 

$1,300,000 


08.  ROADS 

Access  road  to  hatchery  (part 
new,  part  to  be  surfaced) 

Contingencies,  20%  + 


TOTAL  ROADS 

19.  BLDGS.,  GROUNDS  &  UTILITIES 

Temporary  construction  facilities 
&  structural  modifications 


2  Mile  100,000  200,000 

40,000 

$  240,000 

1  Job  L.S.  400,000 


Contingencies,  20%  + 


60,000 


TOTAL  BLDGS.,  GROUNDS  &  UTILITIES 

M-55 


$  460,000 


TABLE  VIII  -  ESTIMATE  OF  PROJECT  FIRST  COST.  STAGE  II  -  (Cont'd) 


Cost 

Acct. 

No. 

Item 

Quantity:  Unit 

Unit 

Price 

$ 

:  Amount 
:  $ 

30. 

ENGINEERING 

AND  DESIGN 

$11,300,000 

31. 

SUPERVISION 

AND  ADMINISTRATION 

$10,700,000  (a) 

TOTAL  FIRST  COST  STAGE 

II  (FEDERAL) 

$175,000,000 

(a)  Excludes  GSA-controlled  bldg,  space  cost. 
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MARYSVILLK  LARK 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  IX  -  ESTIMATE  OF  ANNUAL  COST 
RECREATION  FACILITIES  FUTURE 
3-l/A%  INTEREST 
(1  October  1976  Price  Level) 


1.  INVESTMENT  COST 

a.  First  cost  290,000 

b.  Interest  during  construction  ^ _ 

c.  Gross  (or  net)  investment  $290,000 


2.  ANNUAL  COST 

a.  Interest  (3-1/4%  x  Ic)  9,400 

b.  Amortization  (100  yrs  @  0.00138  x  Ic)  400 

c.  Maintenance  and  operation  26,000 


3.  TOTAL  ANNUAL  COST  (FEDERAL) 


$  35,800 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 

TABLE  X  -  ESTIMATE  OF  ANNUAL  COST 
RECREATION  FACILITIES  FUTURE 
6-3/8%  INTEREST 
(I  October  1976  Price  Level) 


1.  INVESTMENT  COST 


a. 

First  Cost 

290,000 

b. 

c. 

Interest  during  construction 

Gross  (or  net)  investment 

$290,000 

2. 

ANNUAL  COST 

a. 

Interest  (6-3/8%  x  Ic) 

18,500 

b. 

Amortization  (100  yrs  0  0.00014  x  Ic) 

- 

c. 

Maintenance  and  operation 

26,000 

3. 

TOTAL  ANNUAL  COST  (FEDERAL) 

$  44,500 
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MARYSVILLE  LAKE 
YUBA  RIVER,  CALIFORNIA 
GDM  PHASE  I 


TABLE  XI  -  SUMMARY  ESTIMATE  OF  FIRST 
RECREATION  FACILITIES  FUTURE 
(1  October  1976  Price  Level) 

COST 

Cost 

Acct 

No 

Feature  : 

Subtotal 

:Total 
:  $ 

14. 

RECREATION  FACILITIES  (FUTURE) 

240,000 

30. 

ENGINEERING  AND  DESIGN 

30,000 

31. 

SUPERVISION  AND  ADMINISTRATION 

20,000 

TOTAL  RECREATION  FACILITIES  FUTURE  (FEDERAL)  $290,000 


(a)  Excludes  GSA-controlled  bldg,  space  cost. 
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MARYSVILLE  LAKE 
YUBA  RIVER.  CALIFORNIA 
GDM  PHASE  I 

TABLE  XII  -  ESTIMATE  OF  PROJECT  FIRST  COST 
RECREATION  FACILITIES  FUTURE 
(1  October  1976  Price  T.evel) 


Coat  : 

Acct. : 

Item 

:  :  :  Unit 

:Quantlty;  Unit  :  Price 

;  Amount 

No.  : 

•  •  «  ft 

«  «  •  V 

:  $ 

14.  RECREATION  FACILITIES  (FUTURE) 

Recreation  facilities  Lower  Yuba  River 

River  mouth  area 


Parking  area  25  cars  unpaved 


Stab.  aggr.  (750  SY) 

1 

Job 

L.S. 

3 , 800 

Picnic  sites 

4 

Ea . 

590  .00 

2,360 

Portable  chemical  toilets 

2 

Ea . 

500  .00 

1,000 

Landscaping  development 

1 

Job 

L.S. 

1,520 

Subtotal  River  Mouth  Area 

8,680 

Simpson  Lane  area 

Access  road  incl.  suppl.work 

Two  lanes  unpaved  (exc. 

7,500  CY/Mi) 

1.2 

Mile 

70,000 

84,000 

Parking  area  50  cars  unpaved 
Stab.  aggr.  (1,500  SY) 

Boat  launching  ramp  unpaved 

1 

Job 

L.S. 

7,600 

Stab',  aggr.  (750  SY) 

1 

Job 

L.S. 

5 , 800 

Picnic  sites 

8 

Ea . 

590.00 

4,720 

Portable  chemical  toilets 

4 

Ea. 

500.00 

2,000 

Landscaping  development 

1 

Job 

L.S. 

3,040 

Subtotal  Simpson  Lane  Area 

107,160 

River  Bend  area 

Access  road  incl.  suppl.  work 

Two  lanes  unpaved  (exc. 

7,500  CY/Mi) 

0.3 

Mile 

70,000 

21,000 

Parking  area  50  cars  unpaved 
Stab.  aggr.  (1,500  SY) 

Boat  launching  ramp  unpaved 

1 

Job 

L.S. 

7,600 

Stab.  aggr.  (750  SY) 

1 

Job 

L.S. 

5,800 

Picnic  sites 

8 

Ea . 

590.00 

4,720 

Portable  chemical  toilets 

4 

Ea . 

500. 00 

2,000 

Landscaping  development 

1 

Job 

L.S. 

3,040 

Subtotal  River  Bend  Area  44,160 
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TABLE  YTT  -ESTIMATE  OF  PROJECT  FIRST  COST  -  (Cont'd) 


Cost  : 

Acct . : 

I  tern 

:  Unit  : 

•.Quantity:  Unit  :  Price  : 

Amount 

No.  : 

:  :  :  S  : 

$ 

14.  RECREATION  FACILITIES  (FUTURE)  (Cont'd) 
Hailwood  area 

Parking  area  25  cars  unpaved 


Stab.  aggr.  (750  SY) 

1 

Job 

L.S. 

3,800 

Picnic  sites 

4 

Ea . 

590. 00 

2,360 

Portable  chemical  toilets 

2 

Ea . 

5oaoo 

1,000 

Landscaping  development 

1 

Job 

L.S. 

1,520 

Subtotal  Hailwood  Area 

8,680 

Daguerre  area 

Parking  area  60  cars  unpaved 

Stab.  aggr.  (1,800  SY) 

1 

Job 

L.S. 

9,000 

Picnic  sites 

12 

Ea . 

59a  00 

7,080 

Portable  chemical  toilets 

6 

Ea , 

5oaoo 

3,000 

Landscaping  development 

1 

Job 

L.S. 

4,560 

Subtotal  Daguerre  Area 

23,640 

Gold  tailing  area 

Parking  area  25  cars  unpaved 

Stab.  aggr.  (750  SY) 

1 

Job 

L.S. 

3,800 

Picnic  sites 

4 

Ea. 

59a  00 

2,360 

Portable  chemical  toilets 

2 

Ea. 

5oaoo 

1,000 

Landscaping  development 

1 

Job 

L.S. 

1,520 

Subtotal  Gold  Tailing  Area 

8,680 

Subtotal 

201,000 

Contingencies,  20%  + 

39,000 

TOTAL  RECREATION  FACILITIES 

(FUTURE) 

$ 

240,000 

30. 

ENGINEERING  AND  DESIGN 

30,000 

31. 

■  SUPERVISION  AND  ADMINISTRATION 

20,000  (a) 

TOTAL  COST  (FEDERAL) 

$ 

290,000 

(a)  Excludes  GSA-controlled  bldg,  space  cost. 
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APPENDIX  N  -  SECTION  40 A  EVALUATION  REPORT 


1 .  Introduction.  - 

In  accordance  with  33  CFR  209,  40  CFR  230,  Section  404  of  the  Federal 
Water  Pollution  Control  Act,  and  other  pertinent  laws  and  regulations,  the 
placement  of  fill  material  in  a  navigable  waterway  by  the  Corps  of  Engineers 
requires  an  evaluation  of  impacts  associated  with  the  action. 

Construction  of  Marysville  Lake  project  will  require  excavation  of 
material  from  within  and  adjacent  to  the  Yuba  River  and  Dry  Creek  in  the 
vicinity  of  the  main  Yuba  River  dam  at  Parks  Bar  and  the  afterbay  dam  at 
Long  Bar  on  the  Yuba  River  and  Dry  Creek  dam  on  Dry  Creek.  This  material 
will  be  used  to  build  the  three  dams.  Construction  of  the  project  also 
will  result  in  placing  fill  material  in  and  adjacent  to  the  Yuba  River 
and  Dry  Creek. 

2.  Purpose.  - 

The  purpose  of  this  appendix  is  to  report  on  environmental  factors 
pertinent  to  the  404  evaluation  process  that  are  affected  by  the  project 
and  to  provide  references  to  paragraphs  in  which  these  factors  are 
discussed  in  the  Phase  I  General  Design  Memorandum,  Environmental  Statement, 
and  other  documents.  The  appendix  also  identifies  public  participation 
actions  taken  to  fully  inform  the  public  about  the  project  and  its  impact 
on  factors  and  criteria  included  in  the  404  evaluation. 
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3. 


Environmental  assessment. 


The  following  paragraphs  identify  (a)  pertinent  environmental  factors 
which  should  be  considered  for  the  Marysville  Lake  project  under  Section 
404  of  the  Federal  Water  Pollution  Control  Act,  (b)  referenced  paragraphs 
of  documents  in  which  the  factors  are  analyzed  or  discussed,  and  (c) 
remarks  which  indicate  the  need  for  any  additional  analyses. 

a.  Fishery  resources. 

(1)  Factors  considered .  -  Detailed  fishery  studies  have  been 
conducted  by  the  Corps  of  Engineers,  State  and  Federal  fish  and  wildlife 
agencies,  and  an  expert  consultant  to  identify  the  existing  resource  and 
project  what  would  occur  In  the  future  with  and  without  Mairysville  Lake 
project.  Studies  have  shown  that  features  implemented  as  part  of  the 
project,  such  as  downstream  flow  requirements,  controlled  water  temperature 
releases  by  means  of  a  multiple-level  intake,  and  acquisition  of  riparian 
lands  and  spawning  gravel  areas  below  the  afterbay  dam,  would  mitigate 
losses  due  to  the  project.  In  addition,  an  enhancement  potential  of 
70,000  salmon  and  10,000  steelhead  exists  with  the  project  through 
hatchery  construction  and  gravel  management  techniques  on  the  Yuba  River 
below  the  afterbay.  Also,  a  new  warm-  and  cold-water  fishery  would  be 
created  at  the  lake. 
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(2)  References , 


Draft  EIS 


Environmental  Setting  Without  the  Project  -  Fishery  resources, 
paragraph  2,01 •01, 12. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  fishery  resources ,  paragraph  A .01 .01 .09 . 

Phase  I  GDM 


Problems  and  Needs  -  Fish  and  wildlife  enhancement,  paragraph  4-5. 

Investigations  -  Fish  and  wildlife,  paragraph  7-8. 

The  Selected  Plan  -  Fish  enhancement,  paragraph  9-16  and  Fish 
and  wildlife  mitigation,  paragraph  9-17. 

Economics  of  the  Selected  Plan  -  Benefits,  paragraph  10-2. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions,  paragraph  11-2. 

Phase  I  GDM  Appendixes 

Appendix  D  -  Recreation  Resources  -  Fish  and  Wildlife 
Management  Programs  -  Fishery  resources,  mitigation,  and 
enhancement,  paragraph  33,  and  Fish  and  wildlife  monitoring 
and  analysis,  paragraph  38. 

Appendix  E  -  Environmental  Setting  -  Natural  environment, 
paragraph  1 . 

Appendix  L  -  Basis  of  Design  of  Selected  Plan  -  Fish  and 
wildlife  facilities,  paragraph  21. 

Beak  Consultants,  Inc. 

Benefits  and  Impacts  of  the  Marysville  Lake  Project  on  Fish 

and  Wildlife,  Summer  1976  -  See  numerous  data  throughout. 


(3)  Remarks .  -  Fish  monitoring  and  analysis  will  be  conducted 
before  and  after  the  project  is  constructed  to  identify  contributions  to 
each  of  the  mitigation  and  enhancement  features  implemented.  Data  gathered 
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will  be  used  to  modify,  If  necessary,  the  fishery  mitigation  and 
enhancement  program, 

b .  Wildlife  resources , 

(1)  Factors  considered,  -  Studies  conducted  by  the  Corps  of 
Engineers,  State  and  Federal  fish  and  wildlife  agencies,  and  an  expert 
consultant  indicate  that  there  will  be  a  significant  loss  of  wildlife 
habitat  as  a  result  of  the  project.  The  Corps  of  Engineers  is  recommending 

a  mitigation  program  to  offset  project-related  losses  by  habitat  Improvements 
to  Increase  wildlife  carrying  capacity  and  by  preserving  nearby  habitat 
areas  threatened  by  land  use  change.  The  measures  recommended  would 
utilize  about  16,000  acres  of  land. 

(2)  References . 

Draft  EIS 

Environmental  Setting  VJithout  the  Project  -  Wildlife  resources, 
paragraph  2.01,01.11. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  wildlife  resources,  paragraph  4,01.01.08. 

Phase  I  GDM 

Problems  and  Needs  -  Fish  and  wildlife  enhancement,  paragraph  4-5. 

Investigations  -  Fish  and  wildlife,  paragraph  7-8. 

The  Selected  Plan  -  Fish  and  wildlife  mitigation,  paragraph  9-17. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural  conditions, 
paragraph  11-2 . 


Phase  I  GDM  Appendixes 


Appendix  D  -  Recreation  Resources  -  Fish  and  Wildlife 
Management  Programs  -  Wildlife  resources,  paragraph  34, 
Wildlife  mitigation  plan,  paragraph  35,  and  Fish  and  wildlife 
monitoring  and  analysis,  paragraph  38. 

Appendix  E  -  Environmental  Setting  -  Natural  environment, 
paragraph  1. 

Appendix  L  -  Basis  of  Design  of  Selected  Plan  ~  Fish  and 
wildlife  facilities,  paragraph  21. 

Beak  Consultants,  Inc. 

Benefits  and  Impacts  of  the  Marysville  Lake  Project  on  Fish 

and  Wildlife,  Summer  1976  -  See  numerous  data  throughout. 

Ren^rks .  -  The  numbers  of  wildlife  in  the  project  area 
in  studies  to  date  are  preliminary  estimates  but  are  the  best  available. 
Mitigation  measures  have  been  developed  on  these  preliminary  estimates, 
and  further  studies  will  be  conducted  to  confirm  or  change  the  estimates 
as  appropriate.  If  population  estimates  are  modified,  adjustments  will 
be  made  in  the  planned  mitigation  program. 

c.  Vegetation. 

(1)  Factors  considered.  -  Detailed  studies  have  been  conducted 
to  identify  the  various  vegetative  types  impacted  by  the  project.  These 
studies  show  that  about  6,260  acres  of  various  types  of  vegetative 
communities  will  be  inundated  or  altered  due  to  construction  and  operation 
activities.  These  aspects  are  closely  related  to  wildlife  impacts  in  that 
wildlife  are  dependent  on  a  variety  of  vegetative  types.  The  primary 
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measures  to  mitigate  vegetative  losses  consist  of  vegetative  improvements 
through  plantings  and  manageraentf  acquisition  and  management  of  key 
vegetative  types  such  as  riparian  vegetation,  and  creation  of  vegetative 
types  which  are  endangered  due  to  land  use  conversions,  i.e.,  small 
detention  ponds  with  associated  marsh  vegetation. 


(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Vegetation, 
paragraph  2.01.01.06. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  vegetation,  paragraph  4.01.01.03. 

Phase  I  GDM 


Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions ,  paragraph  11-2. 

Phase  I  GDM  Appendixes 

Appendix  D  -  Recreation  Resources  -  Fish  and  Wildlife 
Management  Programs  -  Wildlife  resources,  paragraph  34, 
Wildlife  mitigation  plan,  paragraph  35,  and  Fish  and  wildlife 
monitoring  and  analysis,  paragraph  38. 

Appendix  E  -  Environmental  Setting  -  Natural  environment, 
paragraph  1 , 

Beak  Consultants ,  Inc. 

Benefits  and  Impacts  of  the  Marysville  Lake  Project  on  Fish 

and  Wildlife,  Summer  1976  -  See  numerous  data  throughout. 


(3)  Remarks .  -  As  indicated  in  the  wildlife  discussion, 
acquisition,  improvements,  and  modifications  of  vegetative  types  planned 

for  the  project  are  based  on  preliminary  estimates  of  wildlife  numbers. 
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Further  studies  on  the  relationship  of  numbers  of  wildlife  and  their  habitat 
needs  will  be  conducted  to  identify  what  vegetative  programs  are  required 
to  mitigate  adverse  impacts. 


d.  Cultural  resources. 

(1)  Factors  considered .  -  A  reconnaissance  cultural  resources 
survey  of  the  project  area  was  conducted  in  1974  and  an  intensive 
cultural  and  ethnographic  survey  was  conducted  in  1976.  Based  on  these 
studies,  there  are  about  430  archeological  and  historical  sites  in  the 
project  area,  of  which  245  sites  would  be  inundated.  One  site,  Bridgeport 
Covered  Bridge,  is  currently  on  the  National  Register  of  Historic  Places, 
and  additional  sites  may  be  eligible  based  on  data  prepared  to  date.  The 
Corps  of  Engineers  would  take  appropriate  actions  to  protect  or  mitigate 
project- related  impacts  as  directed  by  Executive  Order  11593,  Public  Law 
93-291,  and  other  related  laws  and  regulations. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Cultural  resources, 
paragraph  2.01.01.14. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  cultural  resources,  paragraph  4.01.01.11. 

Phase  I  GDM 

Investigations  -  Cultural  resources,  paragraph  7-9. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions ,  paragraph  1 1-2 . 
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Phase  I  GDM  Appendixes 


Appendix  D  -  Recreation  Resources  -  Description  of  Project 

Area  -  Cultural  resources,  paragraph  11. 

Appendix  E  -  Environmental  Setting  -  Natural  environment, 

paragraph  1* 

Appendix  L  -  Basis  of  Design  of  Selected  Plan  -  Cultural 

resources  restoration  and  preservation,  paragraph  16. 

Cultural  Resources  Reports 

An  Archeological  Site  Survey  of  Selected  Portions  of  the 

Proposed  Parks  Bar  Dam  Project  Alternate,  Yuba  River, 

California,  1974  -  See  numerous  data  throughout. 

An  Anthropological  Study  of  the  Parks  Bar  Alternate  of  the 

Marysville  Lake  Project,  Nevada  and  Yuba  Counties,  California, 

1976  -  See  numerous  data  throughout. 

(3)  Remarks .  -  Continued  coordination  of  cultural  resources 
aspects  will  be  maintained  with  National  Park  Service,  State  Historic 
Preservation  Office,  and  others  with  an  interest  in  cultural  resources 
in  the  project  area*  The  Corps,  with  input  from  agencies  and  authoritative 
individuals,  will  determine  whether  to  nominate  any  sites  for  inclusion 
in  the  National  Register  of  Historic  Places.  In  addition,  a  mutually 
acceptable  plan  for  protection  and/or  mitigative  measures  will  be  developed 
through  a  Memorandum  of  Agreement  coordinated  with  the  Advisory  Council  on 
Historic  Preservation  and  the  State  Historic  Preservation  Office.  Once 
this  agreement  is  signed,  the  protective  and  mitigative  program  will  be 
implemented. 
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e.  Water  quality. 


(1)  Factors  considered «  -  Impacts  of  construction  and 
operation  of  the  project  have  been  analyzed,  and  no  significant  water 
quality  problems  are  foreseen.  During  construction,  temporary  water 
quality  problems  could  occur,  although  water  diversion  facilities, 
sediment  ponds,  and  other  measures  would  be  taken  to  reduce  adverse 
effects.  In  addition,  all  construction  activities  would  be  coordinated 
with  State  and  Federal  water  quality  agencies,  and  construction 
specifications  would  Include  provisions  for  controlling  water  quality 
during  construction.  A  multilevel  Intake  structure  Is  Included  In  the 
project  to  permit  selective  withdrawal  of  water  for  downstream  releases 
at  specified  temperatures.  Downstream  water  quality  Is  expected  to  be 
essentially  unchanged  by  the  project;  however,  quality  should  be  Improved 
when  periods  of  low  flow  would  have  occurred  without  the  project  and 
flows  would  be  Increased  with  the  project  In  operation.  Studies 
conducted  to  date  Indicate  that  no  significant  water  quality  problems 
are  anticipated  at  the  lake  based  on  scheduled  operation  criteria. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Benthic  organisms 
and  water  quality,  paragraph  2.01.01.10. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  benthic  organisms  and  water  quality, 
paragraph  4.01.01.07. 


N-9 


Phase  I  cm 


Investigations  -  Water  quality  and  heavy  metals,  paragraph  7-3. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions ,  paragraph  11-2 . 

Phase  I  GDM  Appendixes 


Appendix  G  -  Water  Quality  and  Heavy  Metals  -  See  numerous 
data  throughout. 

Beak  Consultants ,  Inc . 


Mercury,  Lead,  and  Boron  Levels  in  the  Vicinity  of  the 

Marysville  Lake,  California,  Project,  March  1976  -  See 
numerous  data  throughout . 

Waterways  Experiment  Station 

Draft  -  Technical  Report  -  Marysville  Lake  Hydro-Thermal 
Study,  October  1976  -  See  numerous  data  throughout. 


Re^rks .  -  Water  quality  monitoring  and  associated  studies 
will  continue,  and  the  results  will  appear  in  future  Design  Memorandums. 

A  construction  and  project  operation  monitoring  program  would  be  Implemented, 
and  details  of  the  program  will  be  discussed  in  the  Phase  II  GDM. 


f .  Benthic  organisms. 

(1)  Factors  considered.  -  Available  data  indicate  that  benthic 
organisms  would  be  eliminated  in  the  Yuba  River  where  dams  would  displace 
the  aquatic  environment.  Lotlc  (stream  related)  benthic  organisms  would 
also  be  eliminated  in  the  streams  inundated  by  the  project.  The  lake 
would  provide  new  habitat  for  lentic  (standing  water)  benthic  organisms 
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in  areas  where  dissolved  oxygen  levels  or  other  factors  would  not  preclude 
their  existence.  It  is  anticipated  that  benthic  organisms  in  the  Yuba 
River  below  the  afterbay  would  be  unchanged,  or  perhaps  Increased  somewhat 
due  to  improved  flows  and  water  quality. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Benthic  organisms 
and  water  quality,  paragraph  2.01.01.10. 

Probable  Impacts  of  the  Proposed  Action  on  the  Environment  ~ 
Impacts  on  benthic  organisms  and  water  quality, 
paragraph  4.01.01.07 

(3)  Remarks .  None. 

g.  Fill  materials . 

(1)  Factors  considered.  -  Studies  conducted  to  date  indicate 
the  fill  material  used  to  construct  the  dams  and  dikes  would  not  create 
any  significant  adverse  effects  on  chemical  changes,  toxicity,  or  other 
factors.  About  1,000  acres  would  be  disturbed  to  obtain  material, 
primarily  from  areas  below  gross  pool  elevation,  to  form  the  impervious 
zone  of  the  dams,  and  about  1,800  acres  of  dredge  tailings  would  be 
disturbed  to  obtain  material  to  cover  the  earthfill  core.  Studies 
conducted  by  a  consultant  Indicate  that  excavation  and  placing  of  dredge 
tailings  would  not  Introduce  significant  levels  of  mercury,  boron,  or 
lead  in  the  impounded  area  or  the  Yuba  River  below  the  afterbay.  Some 
elemental  mercury  from  localized  deposits  could  enter  the  aquatic 
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environment  in  excavating  the  dredge  tailings,  although  the  mercury  would 
be  rapidly  bound  to  suspended  particulates  and  rapidly  removed  from  the 
aquatic  environment  by  precipitation.  No  temporary  Increases  In  lead  or 
boron  due  to  excavation  are  anticipated. 


(2)  References. 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Benthic  organisms 
and  water  quality,  paragraph  2.01.01.10. 

Probable  Impacts  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  benthic  organisms  and  water  quality, 
paragraph  4.01.01.07. 

Phase  I  GDM 


Investigations  -  Water  quality  and  heavy  metals,  paragraph  7-3. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions,  paragraph  11-2. 

Phase  I  GDM  Appendixes 

Appendix  G  -  Water  Quality  and  Heavy  Metals  -  See  numerous 
data  throughout. 

Beak  Consultants,  Inc. 


Mercury,  Lead,  and  Boron  Levels  In  the  Vicinity  of  the 

Marysville  Lake,  California,  Project,  March  1976  -  See 
numerous  data  throughout. 


Reniarks .  -  See  remarks  under  water  quality. 
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h.  Air  quality. 


(1)  Factors  considered .  -  Air  quality  influences  would  be 
increased  during  construction  and  operation  of  the  project.  These 
increases  would  result  from  equipment  operation,  dust,  smoke  from 
reservoir  clearing  operations,  auto  traffic,  and  secondary  services 
related  to  the  influx  of  people  during  construction.  During  operation 
of  the  project,  recreation  and  fish  and  wildlife  developments  would 
Increase  automobile  traffic  and  associated  services  in  the  project  area. 
Standard  contract  provisions  of  the  Corps  of  Engineers  provide  for 
adequate  control  of  air  pollution  from  construction  sources,  and  it 

is  expected  that  Federal,  State,  and  local  regulation  of  air  quality 
controls  would  continue  to  abate  unacceptable  levels  of  air  pollutants 
during  operation  of  the  project. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Air  quality, 
paragraph  2.01.01.08. 

Probable  Impacts  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  air  quality,  paragraph  4.01.01.05. 

Phase  I  GDM  Appendixes 

Appendix  E  -  Environmental  Setting  -  Natural  environment, 
paragraph  1. 

(3)  Remarks .  None. 
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i. 


Aesthetics . 


(1)  Factors  considered ,  -  Tlie  present  landscape  of  streams,  a 
small  lake,  rolling  hills,  trees  and  grassland,  dredge  tailings,  and 
scattered  houses  would  be  replaced  by  a  large  lake,  afterbay,  powerplants 
and  associated  operation  facilities.  Design  features  would  be  incorporated 
to  emphasize  compatibility  of  the  project  with  the  natural  surroundings, 
identification  with  the  cultural  environment,  cohesion  of  the  project  by 
incorporating  recognizable  features  throughout,  and  general  coordination 

of  the  various  project  features.  Landscaping  and  restoration  of 
construction  areas  would  also  be  implemented. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Scenic  setting, 
paragraph  2.01.01.13. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  scenic  and  visual  qualities,  paragraph  4.01.01.10. 

Phase  I  GDM 

The  Selected  Plan  -  Beautification,  paragraph  9-20. 

Other  Impacts  of  the  Selected  Plan  -  Impacts  on  natural 
conditions,  paragraph  11-2. 

Phase  I  GDM  Appendixes 

Appendix  L  -  Basis  of  Design  of  Selected  Plan  -  Beautification, 
paragraph  27. 
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(3)  Remarks ,  -  The  Corps  of  Engineers  would  prepare  two  master 
plans  for  the  project.  One  would  cover  the  entire  project,  except 
developments  along  the  lower  Yuba  River,  to  Identify  measures  to  enhance 
the  aesthetic  appeal  and  to  guide  development  and  public  use  as  well  as 
conservation  of  natural  resources.  The  second  master  plan  would  cover 
the  recreation  and  natural  resources  and  Improvements  for  recreation  and 
fish  and  wildlife  along  the  lower  Yuba  River  and  would  provide  guidelines 
for  development,  public  use,  administration,  and  conservation  of  the 
aesthetic,  recreation,  and  fish  and  wildlife  resources. 

j .  Recreation. 

(1)  Factors  considered.  -  Fishing,  hunting,  canoeing, 
swimming,  camping,  and  other  outdoor  recreation  activities  occur  In 
the  project  area  although  public  access  and  support  facilities  are 
limited.  The  project  would  provide  public  access  to  the  lake  and 
lower  Yuba  River  area.  In  addition,  facilities  would  be  developed 
to  accommodate  this  use. 

(2)  References . 

Draft  EIS 

Environmental  Setting  Without  the  Project  -  Recreation 
resources ,  paragraph  2.01.01.18. 

Probable  Impact  of  the  Proposed  Action  on  the  Environment  - 
Impacts  on  recreation  resources,  paragraph  4.01.01.15. 
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Phase  I  GDM 


Problems  and  Needs  -  General  recreation,  paragraph  4-4. 
Investigations  -  General  recreation,  paragraph  7-7. 

The  Selected  Plan  -  Recreation,  paragraph  9-15. 

Economics  of  the  Selected  Plan  -  Benefits,  paragraph  10-2. 

Phase  I  GDM  Appendixes 

Appendix  D  -  Recreation  Resources  -  See  numerous  data  throughout. 

Appendix  L  -  Basis  of  Design  of  Selected  Plan  -  Recreation 
facilities,  paragraph  20. 

(3)  Remarks .  -  See  remarks  under  Aesthetics. 

4.  Public  Involvement  and  coordination.  - 

The  following  Identifies  public  involvement  and  coordination 
activities  for  the  Marysville  Lake  project  at  the  Parks  Bar  site. 

a.  Public  notices.  -  In  February  1968,  advance  engineering  and 
design  studies  for  the  project  were  initiated  and  a  Notice  of  Initiation 
was  issued.  A  news  release  regarding  the  change  in  focus  of  Phase  I 
GDM  studies  to  the  Parks  Bar  site  was  issued  in  April  1975. 

b.  Public  meetings.  -  Numerous  public  meetings  have  been  held 
throughout  Phase  I  GDM  studies,  as  discussed  in  Section  VIII  of  the  GDM. 

The  latest  formal  public  meetings  were  held  in  April  1975  and  November 
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1976  to  discuss  the  status  of  the  project  and  studies  conducted  to  date, 
including  environmental  factors  and  criteria  included  in  this  appendix. 

c.  Environmental  impact  coordination.  -  An  Environmental  Working 
Paper  (a  predraft  environmental  statement)  was  distributed  for  informal 
review  and  comments  in  July  1976.  The  working  paper  identified 
environmental  impacts  of  the  project  and  was  sent  to  Federal,  State, 
and  local  agencies,  organizations,  and  individuals,  many  of  which  are 
environmentally  oriented.  Comments  obtained  were  incorporated  into  the 
draft  Environmental  Statement  (EIS) .  A  final  EIS  will  be  prepared,  based 
on  comments  received  on  the  draft. 

d.  Other  coordination.  -  Close  coordination  has  been  maintained 
throughout  the  Phase  I  GDM  studies  with  U.S.  Fish  and  Wildlife  Service, 
National  Marine  Fisheries  Service,  California  Department  of  Fish  and  Game, 
and  others  to  identify  environmental  impacts  and  measures  to  avoid, 
mitigate,  or  enhance  project-related  activities.  This  input  has  been 
very  useful  and  many  measures  recommended  have  been  incorporated  in  the 
project.  Several  informal  workshop-type  meetings  were  held  with  members 
of  the  Sierra  Club,  Mother  Lode  Chapter,  concerning  environmental  quality 
aspects,  to  obtain  views  and  suggestions  which  have  been  utilized  in 
preparing  the  GDM  and  EIS.  Close  coordination  will  continue  in  Phase  II  - 
Design  studies. 
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5. 


Conclusions. 


Based  on  studies  and  coordination  conducted  during  the  Phase  I  GDM 
investigation,  environmental  factors  pertinent  to  the  Section  404  evaluation 
process  have  been  considered.  Additional  studies  and  coordination  would 
be  conducted  during  the  Phase  II  GDM  studies  to  confirm  or  modify  plans 
developed  to  date. 
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